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SYNOPSIS 


oOCIAb BSIIBPIT - CObT AI^ALYoIb OP IHB REKGALI IkULTI-PUPCPOuE 

PROJECT, OPIodA 


- A thesis suhnitted in partial fulfilment of the 
requirements for the Degree of Doctor of Philosophy 
hy Binayak Rath to the Department of humanities and 
bocial Jciences, Indian Institute of Technology, 

Kanpur, January 1980. 

In a planned economy like India, where the investment 
allocatiom are hy and large predetermined at the national level, 
there is an urgent need to utilise tne scarce resources in 
such a fashion tiiat the targets set in the national plans are 
fully achieved. Once the overall plan allocation is made, the 
problem to be tackled is how to maximise the net benefits from 
investment , which in turn envisages the problem of ranking the 
alternative projects. Hence, here lies the importance of the 
social benefit - cost analysis (henceforward referred to as 
SEGA) in a planned economy. Whilst the pursuance of one 
planned objective retards the furthering of another objective, 
the SEGA could provide an analytical tool for reconciling the 
possible conflicts between the objectives. Secondly, the 
SEGA could throw a lot of data for better understanding of the 
problem whenever there are conflicts of interests between 
various state Governments and also between the different 
agencies of the Central and the State Governments. Thirdly, 
since there is considerable impact of Government investment 
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policies on the private entrepreneurs, the application of the 
6QCA would provide a broader information - base for rational 
de Cl si on-making » With the help of the oBCl techniques an 
assessment of the net contribution of a project towards the 
defined objectives of the national plan would be made and 
thereby the projects could be ranked for the choice of the 
decision-makers . 

But unfortunately, although the Government of India has 
accepted the role of SBCA in decision-making, in actual prac'cice 
It appears that the authorities concerned are yet to make the 
necessary exercises in this direction. Many important aspects 
of project benefits and costs are being neglected in the 
feasibility studies of projects. Generally the external effects 
of investment are not taken into account in the official works 
on estimation of benefits and costs. The importance of using 
shadow prices is not boing adequately appreciated. While tiie 
Government avows some general objectives in respect of income 
distribution, the feasibility studies of the projects do not 
introduce any premium for regional or group income redistribution 
in estimating the net benefits. Thus, briefly we can say that 
the methods adopted by the Government suffer from a large number 
of dr awb ac ks , 

In the present study an attempt has been made to evolve 
and apply a sophisticated method of project evaluation to a 



public sector project in an economically backward region of 
India. The method adopted in the study is superior to what has 
been done by tne Government and other non-Govemment agencies in 
India in the past. Firstly, we have developed some improved 
methods for calculating benefits and costs. Further, we have 
been able to quanti^ some of the indirect benefits. Secondly, 
premiums for regional income redistribution have been introduced 
in estimating the net benefits of the project. Thirdly, in 
computing the social values of inputs and outputs, proper 
adjustments to the market prices (in the form of shadow prices) 
have been made by us. Also care has been taken to incorporate 
the inter-temporal time preferences in estimating the liPF of the 
project by applying a social discount rate. 

All these exorcises have been conducted v/ith reference to 
a multi-purpose river valley project, viz., thu Rengali Mulci- 
purposei Project. The first stage of the project, across the 
river Brahmani, is under construction in one of the backward 
areas of Orissa. In the feasibility study of the project we have 
identified a number of shortcomings. In the revised estimate of 
the project, the flood control benefits have apparently been 
manipulated in order to pass the test of feasibility . borne of 
the assumptions used in the study are highly unrealistic. Al chough 
there are two major objectives of the project, namely, flood control 
and power generation, there has been no attempt by the authorities 
to quantify the power generation benefits. The B-C ratios used 



for the feasibility test are also faulty on many counts. 

This project has been selected by us for our empirical 
verification because here the benefits and costs are wide-ranging. 
Besides such a project could pursue simultaneously the various 
objectives of the national plan. Thus, as such^ a project like 
this provides a good scope for the application of oBCA to a 
public sector project. 

In accomplishing the exercise in hand, we have generally 
adopted the approach suggested by the UNUO in the book, 
"Guidelines for Project Evaluation(1972 )" . Mhering to the above 
approach we have calculated the benefits and costs of the project 
in relation to the broad objectives of economic development stated 
in the Fourth Five- Year Plan of India, However, with respect to 
the quantification of the indirect benefits we have, at least, 
moved one step ahead of the Guidelines, iftiile the authors of the 
Guidelines are somewhat pessimistic about the estimation of 
indirect benefits, here m this study, uo hove been able to 
quantify some of the indirect benefits of the project, which would 
flow to the economy in the form of externalixies . 

In addition to those improvements, following the approach 
advocated in the Guidelines in respect of the calculation of 
net benefits, we have introduced the shadow prices of inputs and 
outputs of the project. Some of the relevant shadow prices have 
been either estimated or approximated by us with the help of some 
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pre -determined n^itional parameters. Morcovv^r, vre have attcDipted 
to solve some of the conceptual problems involved with the 
measurement of benefits and costs of the pro 3 ect at a given point 
in time and weighing them when they exist at different points of 
time . 

The data used in this study have been collected from 
various sources during oui’ field trips to Orissa. In addibiOii to 
considerable useful inf orm at ion j avail able from the project 
authorixies we have collected data from both secondary and primary 
sources. The secondary sources of data h^ve been the relevant 
Government files maintained in different offices. In order to 
project the indirect flood control benefits of the project we 
have undertaken a primary survey in the Mahanadi flood-plain because 
the Hirakud ham Project, across th^ river Mahanadi, in Orissa 
has been selected by us as the ccntrol project for our analysis. 

The method of primary data collection has been a rou^ and ready 
random sampling method via direct contact and open enquiry. ( 

With the help of the primary and secondary data we have 
estimated the annual benefits and costs of the project starting 
from the period of commencement of the construction works to the 
50th year of the life-span of the project. As stated abov^^, 
these have been measured in terms of the broad goals of economic 
development laid down in the 4th Plan of Indict further, in 
quantifying the benefits and costs in monetary terms we ha.ve used 
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the 1973 prices as the base year prices. When the figures availa- 
ble to us were in terms of different year price levels, we have 
applied a standard deflator to convert them to the base year 
level . 

According to our estimate the average annual damage 
aversion benefits of the project would be around Rs.255 lakhs 
as against the estimate of the same at Rs.66 5 lakhs of the 
project authorities. Our projection of the indirect flood control 
benefits in the form of agricultural development in the flood- 
plain h£i.s demonstrated that these benefits would be much more 
significant and worthwhile to the society. Idiile these benefits 
have been estimated to be nearly Rs.1043 lakhs per annum in the 
initial years of operation of the project, they would rise to 
nearly iis.4181 lakhs per annum after the maturity stage of the 
project. These figures have been extrapolated on the basis of 
our findings from the primary survey undertaken in the control 
project area. 

With regard to the calculation of power generation benefits, 
first we have calculated these benefits with the help of the 
conventional engineering methodology and then introduced our own 
methodology of estimo-tion. While in the conventional approach 
these benefits have been approximated to be around Rs.261 lakhs 
per annum initially, by our method the same worked out to bo 
nearly Rs-700 lakhs. 
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Completing the calcalations of xnc project benefits end 
costs in berms of aggregate consumption gams, we have tnen 
introduced another objective of planning inxo the analysis. ‘Ihis 
IS with respect to regional income redistribution. By applying 
suitable premiums for this purpose we have brought corrections 
into the estimates oi the consumption benefits and costs of the 
project . 

In case of cost calculations, the first approximation has 
been based on the market prices of inputs and raw materials. 
Gradually we have brought adjustments to them to find out the 
social costs. Thus, in the second approximation of cost 
calculations the shadow prices have been introduced. In the 
third approximation of costs the transfer payments like comoensa- 
tion for land and property, and the taxes (subsidies) have been 
excluded because they are not considered as social costs in terms 
of opportunity foregone. 

Lastly with the help of these detailed estimates of 
benefits and costs of the project, we have attempted to test the 
feasibility of the projeex. In measuring the feasibility we have 
adopted the well accepted dec isi on-making criteria of discount 
cashflow method, namely, the EPY, B-C ratio and the IHR. Lore over, 
to compute the values in terms of inter-temporal preferences, we 
have accepted the standard social discount rates. The generally 
prescribed social discount rates for projects in India are 8$^, 
lOfo and 12^. Then to simplify our problem of computation we have 
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developed a standard computer programme and the computer results 
have been used hy us to test the feasibility of the project. 

Our results have proved that the Rengali Multi-purpose Project 
IS a socially viable project and hence its inclusion in the 
Pourth Plan allocation of funds has been justified. In the end, 
on the basis of our field observations and results we have 
drawn upon a series of policy imperatives for the G-overnmenb 
whereby the potential benefits of the project would start 
occurring to the society without any delay. 

The main contribution of the thesis lies in its methodo- 
logy of calculation of benefits of flood control as well as 
power generation, and more particularly in the area of 
q_uantif ication of the indirect benefits, furthermore, the study 
has evinced that the indirect flood control benefits of a multi- 
purpose river valley project are much more prominent and signi- 
ficant than the direct flood control benefits and hence, should 
not be neglected in determining the feasibility of such projects. 



CHAPTEE I 


SCOPE OP SOCIAL BENEPIT - COST ANALYSIS 

1,1 INTRODUCTIONS 

In most de-veloping countries of the world, irrespective 
of their social and political systems, the national Government 
of the country strives to hring about rapid transformations in 
the economy through a process of planning. Notwithstanding 
the differences in the techniques of planning in these countries, 
the basic objective is the same, viz,, increasing the social 
welfare accruing to the community. Thus, it becomes imperative 
on the paid: of the Government of a developing country to pursue 
policies that are in the national interest. In order to 
promote social welfare, the Government generally guides the 
development activities through various methods including 
direct investment in the public sector, imposition of controls 
on private investment and monetary and fiscal regulations. 

In recent years most of these countries have channelised 
more and more of public funds for the development of their 
"social and economic infrastructure" like the communication 
and transport systems, educational opportunities, medical 
facilities, construction of dams and canals etc, Further, to 
promote efficiency in production the Governments have put 
within their perview the management of "collective activities" 
such as municipal water supply, power generation and supply, 
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flood protection schemes, operation of railways, and posts and 
tele^aphs, etc. As a result, the Governments have initiated 
the lead in sponsoring a number of projects to meet these 
ends and hence, the public expenditures in these countries 
have been increasing steadily. This upward movement of public 
expenditures tends to put severe strains on the finances of 
these Governments, and owing to the scarcity of resources they 
are compelled to make intelligent selections from amongst the 
alternative projects they might undertake. Among a large 
number of competing projects only a few could be chosen for 
implementation at a time on account of financial constraints. 

To ensure proper utilization of the scarce resources, a careful 
analysis of the worthwhileness of projects becomes inevitable. 
Projects need to be formulated and evaluated in such a way as 
to sin^e out for implementation those that contribute most 
to the ultimate objectives of the economic policies of the 
Government, Then it follows that the Government needs a 
technique of analysis as well as expert knowledge for comparing 
and evaluating alternative projects in terms of their contribu- 
tion to these objectives. 

The social benefit-cost analysis (henceforward referred 
to as SBC A ) provides a technique for the evaluation of 

such projects. The SBC A is used as a tool for selection of 
projects under the framework of planned development. It 
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provides the criteria for selection of specific projects, 
whereby the net social benefits from any investment are maximised. 

1.2. SCOPE OP SBC A: 

The SBCA is essentially a tool to formulate and evaluate 
a project in terms of the explicit national objectives under- 
lying development planning for the nation as a whole. According 
to Marglin, "BCA is an aid to implementation of the strategy 
of development, not a substitute for strategy"^ The SBCA 
purports to describe and q_uantify the social advantages and 
disadvantages of a policy in terms of common monetary units. 

It takes into account the concept of national welfare, which is 
generally articulated in the national objectives outlined in 
the national plan, Further, it attempts to solve some of the 
tactical questions which may remain unresolved in the strategy 
of growth embodied in the plans. In addition to the modifi- 
cations in the prices of inputs and outputs, the introduction 
of the socia-1 rate of discount and the system of weights in 
the calculation of social benefits and costs have extended the 
scope of SBCA to the decision criteria of efficiency and 
equity. In SBCA, the economists or project evaluator asks 
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Cf. Stephen A, Marglin, "Public Investment Criteria" 
George Alien & Unwin Ltd., 1973. 
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whether the society as a whole will he better off by under- 
taking a project rather than not imdertaking it, or by under- 
taking, in stead, any of a number of other projects. 

In the initial years of its application, the scope of 
SBC A was limited to a few areas like multi-purpose river 
valley development, transport, irrigation and power projects* 
Then it was extended to various industrial projects to tackle 
some tactical questions at the project level, such as questions 
related to product-mix, size and location of the plant, choice 
of technology, use of raw materials and inputs, degree of 
specialization and expansion, etc. However, of late, we find 
a wider application of this technique even to the areas of 
education, health, recreation, family planning, pollution 
control, etc. Thus, the interest in SBCA for assessing the 
net overall impact of any investment on society as a whole has 
significantly increased in recent years. 

The scope of SBCA has been further widened due to the 
development of various improved methodologies of project 
appraisal and the growing interest of the professional 
economists as well as the international organizations like 
OECD, HHIDO and IBED. As a consequence, many improvements 
have been brought in the literature on SBCA in recent years. 
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1,3. SOLE OE SBC A: 

The developing countries of the world normally face the 
problem of scarce resources including capital, skilled labour, 
entrepreneurship and technical know-how and hence, they must 
guard against any wasteful use of these resources. It is also 
widely recognized that there are imperfections in the market 
structures and in the price mechanism. Owing to these 
imperfections and tight resource position, any decision based 
on the rules of the thumb or on political considerations 
would lead to mischanneliaation or underutilization of the 
scarce resources in the economy, which, in its turn, would 
lead to loss of social welfare (measured with reference to the 
objectives of national planning). Under the above circumstances 
the SBCA plays a significant role because it helps to ensure 
an efficient allocation of scarce national resources among the 
investment projects^ The dBCA guides the optimum resource 
utilization in the economy, as well guides the effectiveness 
of the use of resources in order to promote social welfare. 

1.4. HOLE 01 SBCA II INDIA: 

In a planned economy like India, where the technique 
of partial planning has been adopted for promoting economic 
development and where the investment allocations are by and 
large predetermined at the national level, the process of 
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planning broadly involves three different kinds of exercises. 

In the initial stage, the broad goals of planning are deterDiined 
by the national Government. Once the goals and the corres- 
ponding national economic targets are determined, then in the 
second stage, the investible resources are allocated among the 
different sectors of the economy in the light of capital- 
output ratios, ^ter the overall plan allocation is completed, 
in the last stage of planning the projects are designed to 
carry out the strategic goals of the plan. The problem to be 
tackled at this stage is how to maximise the net social 
benefits from investment by making an appropriate choice in 
respect of (i) the location of the project and (ii) the 
technique of production. The projects that contribute most 
to the social welfare should be selected for implementation. 

Por a rational decision-making the projects need to be 
formulated, evaluated and then ranked as per their contributions 
to the national objectives. Therefore, in a developing economy 
like India the SBCA acts as a necessary tool for project 
planning. 

Moreover in the Indian context sometimes the pursuance 
of one objective of planning might retard the furthering of 
some other objective, Under these circumstances the SBCA 
could provide an analytical tool for reconciling the possible 
conflicts between these objectives. Secondly, whenever there 
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are conflicts of interest between various state Governments 

as also between the different agencies of the central and state 

Governments, the SBGA could throw a lot of data for a better 

understanding of the problem. Thirdly, since there is 

considerable impact of public investment policies on private 

entrepreneurs, the application of SBGA would provide a broader 

information base for rational decision-making. Lastly , the 

axoplication of SBGA (either pre-evaluation analysis or post- 

evaluation analysis) to the projects would provide guidance 

for the ensuing changes in plan allocations as well as plan 

targets in the succeeding plans of the country because of the 

close interaction between project analysis and plan formulation. 

There is a mutual "feedback" between the project analysis on 

2 

one hand and the formulation of macroplans on the other. 

Particularly, in the Indian context there exists a 
mutual "feedback" between the project analysis and the 
macroplan formulation. Let us examine how this "feedback" 
exists in this country. -As mentioned earlier , in the third 
stage of planning an intelligent choice is to be made in the 
selection of projects at the micro level* Prom among a number 
of competing projects a few could be chosen at a time due to 


Por a detailed discussion on these points, see, 

Little & J. A, Mirrlees, "Manual of Industrial project 
Analysis for Developing Gountries, Vol. II, SBGA", OhCD 
Development Centre, Paris, 1968. 


2 . 
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tight resoiirces positions * Hence, there arises the need for 
project appraisal or project analysis. In conducting these 
exercises, the project evaluator has to depend on the feedhaok 
from the national plan. He has to measure the benefits and 
costs in terms of the broad goals of the national plan. For 
the determination of shadow prices of injputs and outputs as 
well as the values of premiums (for planned objectives other 
than aggregate consumption objective) he has to be accLUinted 
with the policies specified in the macroplan. Thus, we can 
say that for the ox-ante as well a.s ex-post evaluations of 
projects he has to depend very much on the broad objectives of 
the macroplan. On the other hand, the ex-post evaluation of 
projects also provides guidelines for resource allocation, 
thereby provides a lot of data for formulation of the macroplans. 
On the basis of the guidelines derived from ex-post evaluation 
of projects the macro-plan is to be reformulated in the 
subse<g.uent years. That is why the planning commission, GOI 
gives more priority for the post-evaluation of projects, 

1.5. iPPlICATION OP SEGA IN THE EVALUATION OP LIDITI-PURPOSB 
RIVER VALLEY PROJECTS; 

The application of SEGA owes its origin to the water- 
resource development projects with multiple objectives because 
of the special characteristics associated with these projects. 
Some of the peculiar characteristics that could have inspired 
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the application of SBCA to these projects ares 

(1) These projects are generally resource development 
pro;]ects ; 

(2) They req^uire huge amount of public investment as well 
as resources for their construction; 

(3) They are characterised by a long gestation period; 

(4) Since they too have a long life, the benefits and costs 
flow for a longer period of time as a result of which 
both the present and future generations are benefited; 

(5) When the benefits start flowing from these projects, 
these normally flow to a large section of the population 
at a time, but not to any individual alone. Thereby, 

the social welfare is promoted to a great extent; 

(6) Another peculiarity of these projects is that while they 
provide benefits to a definite section of the population, 
they may create positive inconvenience to another 
section of the population, whose land and property will 
be submerged by the reservoir; and 

(7) The externalities associated with these projects are 
so wide-ranging that these affect various sections of 
the population directly or indirectly. Usually these 
spill-over effects percolate to different regions and 
different groups of people. 
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On account of these above peculiar characteristics of 
the multi-purpose river valley projects, no private enterprise 
is likely to come forv/ard for making investment in these 
pro3ects. As such, the Government has to step in for the 
optimal development of whaf may be described as water 
resources. When the Government enters into the picture, the 
various objectives of the project are to be laid down in 
conformity with the objectives of national planning. The 
benefits and costs expected to accrue to the present and 
future generations are to be incorporated into the analysis 
for selecting the project and they are to be standardised by 
using the prices of the base year. The distortions in the 
market prices of inputs and outputs are to be corrected for 
ensuring proper utilization of the scarce resources at the 
project level. Inter-temporal choices or social time prefere- 
nces are also to be included. Thus, the commercial profitability 
analysis is substituted by the social benefit- cost analysis. 

In many developing countries while irrigation facilities 

the 

are providing enou^i incentives for^green revolution and while 
power generation and its utilization is helping resource 
development in both industries and agriculture, the rising 
magnitude of flood losses is retarding the agricultural 
development to a great extent, Purther, the frequency and 
magnitude of flood damages are increasing year after year. 
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Thoref ore , the Governments of these countries in their 
attempt to tackle these problems are tending to undertake 
multi-purpose resource development including flood control, 
irrigation and power generation, etc. But sometimes the 
allocation of scarce resources between the competing uses may 
give rise to various "trade-off" situations, Bor example, with 
the limited water impounded in the reservoir of a project 
sometimes it may not bo possible to accomplish the demands of 
irrigation and powcrgeneration or the demands of irrigation 
and domestic or industrial uses simultaneously. Under such 
circumstances, the application of SBCA provides the best tool 
available in examining the"trade-off" relations and thereby, 
helps a rational dec is ion-making. 

In a country like India, the application of SBCA to a 
multi-purpose river valley project becomes unavoidable for the 
simple reason that all the projects demanded by the various 
state Governments may not be sanctioned in any given period 
due to limitations of investible funds. In such a situation, 
on the basis of the results of SBCA the proposed projects 
are to be ranked in order of priority by the funding authorities, 
Burthermore , the application of SBCA to any such project under 
construction would help the Government to frame a sound economic 
policy relating to the project in future years. 
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1.6. SCOPE OP THE STUDY; 

The present study proposes to evolve a suitable methodo— 
log 7 for project appraisal and then evaluate a multi-purpose 
river valley project, namely, the Rengali Multi-purpose Project 
(henceforward referred to as ElIP), across the Brahmani in 
Orissa, In chapter II we have introduced the PlMP - its back- 
ground and brief history along with a description of the 
Brahmani river system. The methodology of project evaluation 
as well ae our justifications for preference of the UUZDO 
Gruidelines method are discussed in the third chapter. Chapter lY 
deals With our methods of data collection and the modifications 
introduced with relation to the treatment of data. In the 
subsequent three chapters we have dealt with the calculation 
of benefits and costs in terms of the broad goals of the 
national plan. The indirect benefits and external effects are 
also quantified in these estimations. Purthcr, the shadow 
prices of inputs and outputs are introduced into the calculations. 
In addition to these modifications, the benefits and costs are 
also adjusted to the objective of regional income redistribu- 
tion. The main contributions of the study are highlighted 
in these chapters. Then in chapter YIII, with the help of 
the detailed estimates of benefits and costs we have attempted 
to me.asure the social economic feasibility of the EflP with the 
help of the discount cash flow methods, viz., the NPY, 3-C 
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Ratio and the lER. Our SEGA results have shown that the 
RICP is a socially viable pro;]ect. The last chapter of the 
dissertation contains the conclusions and policy implications 
drawn from the findings of the analysis. 



GHiiPTER II 


THE RENGiiLI MUITI-PTIRPOSE PROJECT 

2.1. BACZGROUHD OP THE PROJECT: 

The three coastal districts of Orissa, Cuttack, Puri 
and Balasore, with alluvial plains and high concentration of 
population, vexe subjected to the vicissitudes of hi^ floods 
from time immemorial. The three major rivers of Orissa, the 
Mahanadi, the Brahmani and the Baitaram were causing enormous 
damages in the valleys and plains and their ravages tell a 
grim and sorrowful tale of the sufferings of the people. 
Considering the magnitude and seriousness of the problem of 
floods and draughts in the delta, even the British Government 
did not hesitate to make certain attempts to tame these rivers 
by constructing weirs at a number of places. Sir Arthur Cotton, 
the pioneer of the flood control and irrigation scheme of 
Orissa^, envisaged that the construction of weirs, while 
controlling floods, would provide opportunities for irrigation 


3. See; "floods in Orissa Rivers, 1955-56, Pinal Report" 
Revenue Department (Special Relief), Government of 
Orissa, Bhubaneswar, 1957. 

4. Ref; as above. 

Col, Arthur Cotton’s Scheme (1858) consisted of:- 
i) Weirs across the Mahanadi, Brahmani and the Baitarani; 
ii ) Irrigating channels completed for navigation throughout 
the whole delta tract; 


(contd, ) 
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and navigation and thus would bring about an increase in the 
revenue of the state. While the scheme was helpful for 
irrigation and navigation, its flood control value was rather 
limited. The weirs and canals created more havoc during floods 
by obstructing the free flow of flood waters. 

The devastating floods of 1925» 1926 and 1927 in the 
ma^or rivers of the state prompted the Goverment of Bihar 
and Orissa to set up a Flood Inq,uiry Committee to probe into 
the causes of floods and suggest remedial measures. This 
committee was advised by Sir M. Vishwashwarayya, After 
examining the various causes of floods in the Brahmani, this 
committee recommended the demolition of the weir at 
Jenapur across the Brahmani. Again following the disastrous 
floods in 1937 in all rivers, Sir Tishwashwarayya was further 
requested by the Government of Orissa to advise them on the 
flood control problem. Sir Vishwashwarayya, who stressed the 
great need for detailed scientific surveys and continuous 
observations of the rivers and the delta, visualised flood 
control by the construction of water reservoirs. He stressed 


(contd . ) 

iii) Drainage channels between all irrigating channels; 

iv) Embankments to all rivers; and 

v) The high level channel to Calcutta which would 
also irrigate extensively. 



the multi-purpose nature of such reservoirs | "if a reservoir 
IS constructed it may prove useful in several other ways as 
well - for extending irrigation, generation of electric power, 
etc. Once floods come under effective control the whole area 

5 

may he transformed into a prosperous region," 

•As a result of the recommendations of Sir Vishwashwarayya, 
a Flood Mvisory Committee was set up in 1938, which studied 
the problem continuously for four years and gave its final 
report in 1942. This Committee was of the opinion that the 
question of storage reservoirs should be ta.ken up for 
investigation only after other cheaper methods had been tried 
and their results wore known. However, the Committee 
emphasised on the construction of reservoirs across the rivers 
in the valleys (rather than weirs) to ensure flood control 
and irrigation. Following their suggestions the Covernment of 
India approved the plan of construction of the Hirakud Dam 
Project across, the largest river of Orissa, the Mahanadi, 
which was causing the worst flood hazards with a large number 
of branches ending up in a network of channels in the delta. 


5f Source; Prof, ILV. Sovani & N.Rath, "Sconomics of a 
Multi-purpose River Dam: Report of an Inquiry into the 
Economic Benefits of the Hirakud Dam", Gokhale 
Institute of Politics & Economics, Poona, I960. 
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With the coming up of the Hirafcud ham in 1957> the 
floods in the B/[ahanadi system were controlled, but the other 
two rivers, the Brahmani and the Bait ar am continued to 
threaten the plains, ibid towards the later part of sixties 
and early seventies the damages caused by them reached signi- 
ficant levels. Particularly , the Brahmam caused serious flood 
havoc in its delta, Almost every alternative year it brought 
untold miseries to the inhabitants of the Cuttack and Dhenkanal 
districts. 

Thus, systematic efforts began in the early seventies 
to control the floods in the Brahmani and the Baitarani, 
het ailed investigations were undertaken by the Government of 
Orissa and all possible alternatives were examined. Finally, 
the Bengali Multi-purpose Project, across the Brahmani with 
the twin objectives of flood control and power generation was 
approved by the CW & PC as well as the Planning Commission, 
Government of India and hence, was included in the Fourth 
Five-year Plan's allocation of funds. The construction of 
the first phase of the project has commenced with the laying 
up of the foundation- stone by the Prime Minister of India 
in Pecember 1973 s-t village Bengali in district Dhenkanal, 

The location of the project is shown in AnnexurQ Il/Map 1 . 
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2 . 2 . THE HRAHMMI SYSTEM; 

Hrahmani, the second largest river of Orissa, originates 
from. Vedavyas, a place near the steel township of Eourfcela, ab 
the confluence of the Sankha and the Koel , hoth flowing 
from the Chhotanagpur hills of Bihar. Then the river meanders 
its course through different parts of Sundergarh, Samhalpur, 
Bhenkanal and Cuttack districts of Orissa and at the end falls 
into the Bay of Bengal at Bhamra near Chandaheli of Balasore 
district. The river flows for 545 miles throu^ the hill- 
ranges upto the head of the delta Jenapur and then intercepts 
through the alluvial plains and litteral tracts of the Cuttack 
district for 93 miles until it 301ns the sea. The salient 
features of the river are given in Annexure II/ Table Ho.l 
along with other details relating to the other two ma^or 
rivers of Orissa. 

C a) WATERS HEBs 

The watershed of the Brahmani falls in between the 
watersheds of the Mahanadi on the ri^t and the Baitarani and 
the Subarnarekha on the left. The catchment extends upto 
36,260 sq. kms (14,000 sq. miles) at the head of the delta. 
The Brahmani receives its supplies from the slopes of the 
Clihot anagpur , Singhbhum and Lohardaga and Ranchi districts 
of Bihar, and Sundergarh, Mayurbhanja, Keonjhar, Sambalpur, 
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Dhenkanal and Cuttack districts of Qrissa. The map showing 
the ^^/atershed areas of these rivers are given in the -Annex. II/ 
nap. 2. 


Clj) TEIBUT ARIES: 

Besides the Sankha and the Koel, the other mam 

tributaries of the Brahmani are:- 

flowing from Deogarh and Bamra hills, ^oins 
the Brahmani near Gogua of Sambalpur district j 

(ii) Tikira about 125 miles long has its source from the 
Sureswari hills and Handapa hills and merges with the 
Brahmani near Kaniha in Talcher; 

(ill) Singda having a length of about 72 miles rises from 

the Sarisua hills and joins the mam river near Talcher j 

(iv) Randira about 155 miles long, flowing from the 
Burgapur hills, joins the Brahmani at Talcher; 

(■v") Rigra about 110 miles long has its source in the 

hills between Angul and Athamalik and joins the main 
river at Kharagprasad m Bhenkanal; 

(va) lank ad a , flowing from Pallahara and Zeonjhar hills, 
joins the Brahmani 2 kms above the Bengali Bam Site; 

(vii) Samakoi has its source from the Malayagiri hills of 
Pallahara and Keonjhar hills and joins the mam river 
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near Gaham. in Talcheri 

(viii) Ramial , flowing from the Dandadhar hills of Kamakhya- 

nagar and the adjoining hill ranges of Keonjhar district, 
joins the Brahmani near Bhutan in Blienkanali and 

(ix) Bamsal , flowing from the Daitari hills of Cuttack, 
joins the mam river near Bhutan. 

tc) BRMCHES; 

The Brahmani enters the plains 1 0 miles above Jenapur 
nearly opposite which a branch called Patia takes off to 
the north. The Kharsua branch takes off near Manpur, but 
the mouth of IQiarsua is closed by an embankment. Prom the 
original off-take at Manpur to the point of confluence with 
Patia, the Kharsua is a dead channel, but is however flooded 
by the backwaters from Patia, The stream than becomes known 
as Kliarsua, lower down, the Budha, a branch off from the 
Baitarani joins the Kharsua near Kamalpur when the stream 
runs in one channel till it meets the Brahmani below Aul. 
Twelve miles east of Jenapur the Brahmani gives off another 
branch to the south called Kimiria and the main stream assimes 
the name Sankra, The Kimiria joining the Genguti and Birupa, 
the branches of the Iiahanadi, meets the mam stream near 
Indupur, The combined stream flows past Pattamundai and Alva, 
till it IS joined by the Kharsua, The channel then forks 
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to the ri^t assimiing the name Mayapura ( Patasala ) which 
falls into the Bay of Bengal below Eaunagai-j, while the left 
main stream is joined by the Bait ar am near Chandabali and 
assumes the name Dhamra till it meets the sea. 

The schematic diagram given below explains the 
Brahmani system: 
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2.5 THE BRIHMMI FLOOD-PLAIN; 

The Brahmanl flood-plain for our analysis includes 
all the areas which are susceptible to floods in the Brahmani 
system and which are also expected to be protected from the 
ravages of floods after the construction of 'BMB, This flood 
plain consists of parts of the valley starting from Talcher 
subdivision of Dhenkanal district upto the head of the delta 
Jenapur and the alluvial plains as well as the littoral tracts 
between Jenapur and the Bay of Bengal. It comprises of nearly 
1,524 number of villages of 24 blocks and 3 NACs/Municipalities 
of Dhenkanal and Cuttack district, with a population of nearly 
10 lakhs^. The cultivated areas subjected to floods from the 
Bralimani system are around 3«35 lakh acres. The block-wise 
statistical details of the flood-plain are given in Annex, II/ 
Table No. 2 and the block headquarters of the flood -plain are 
shown in Annex. II/Map, No, 3. 


6. Note that there are some discrepancies between our 

classification of the Brahmani flood-plain snd that 
of the Project authorities, Iftiile the Project 
authorities have not taken into consideration the areas 
of Talcher, Dhenkanal and Kamakhyanagar subdivisions 
of Dhenkanal district, and also parts of the Sukinda 
and Donagadi blocks in Cuttack district, we have 
included all these areas for the purpose of our 
projection of benefits because these areas were being 
regularly flooded by the Brahmani. Further more, the 
project map has shown some of the areas to be provided 
with flood relief from the BMP, those which were never 
affected by the floods of the Brahmani system. 
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It would be incorrect to regard the Brahmani flood- 
plain as a compact physical, economic, sociological or cultural 
unit, for there are differences between the lower valley, the 
mount aineous tract and the plains. On the basis of physical 
structures the Brahmani flood-plain has been broadly divided 
into three parts; (i) the plains between the mountaineous 
tracts upto Jenapur (the middle flood-plain), (ii) the 
alluvial plains between Jenapur and Pattamundai ( the lower 
flood-plain), and (iii) the rest belongs to the littoral tract 
(the lowermost flood -plain). While the middle flood -pi am is 
endowed with varieties of abundant natural resources like 
forests and minerals its greatest problem is poverty and 
backwardness. Whereas the lower flood-plain (the delta) 
comprises of a fertile tract of land. The inhabitants are 
educated and cultured. Although they en^oy more of developmental 
facilities in comparison to their counterparts in the valley, 
they bear a greater burden of flood hazards in the monsoons 
due to the net-work of branches of the river. 

2.4. BRIEB HIST CRY OP THE PROJECT; 

Public interest in the problem of Brahmani floods dates 
back at least to 1927, when the heavy floods in the Brahmani 
delta prompted the Government to set up the Plood Inquiry 
Committee to probe into the causes of Brahmani floods and 
suggest remedial measures. As the Committee recommended for 
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the demolition of the weirs at the head of the delta, the 
weirs were demolished in 1930 making the High Level Canal 
Eange II defunct. But nothing approaching a multi-purpose 
development of the Brahmani had emerged from the Enquiry 
Coi'Diiittee , Since then, no attempt was made to harness the 
river till 1956 when a dam across the river Sankha at Mandira 
was constructed by the HSL for ensuring regular supply of 
water to the steel plant at Hourkela, 

After the construction of the Hirakud Lam, whereby the 
floods in the Mahanadi were moderated to a great extent, the 
attention of the Government was diverted to the problem of 
floods in the Brahmani system. Therefore in 1959 of was 
proposed by the Government of Orissa to construct a dam at 
Eengali to impound 3.25 lakh Ham (2,644 m. acre feet) of water 
for providing irrigation to 16,200 hectares of land and to 
generate 38 MW of power. But this proposal was dropped as 
the benefits were considered to be too little. However, in 
1963 Dr. A.h. Khosla, the then Governor of Orissa, prepared 
an integrated scheme for the development of the major river 
basins in Orissa, in which he proposed to build a dam across 
the Brahmani at Barkot intercepting a catchment of 22,900 sq. 
kms, for diversion of a part of the flow to the proposed 
Tikarpura reservoir across the Mahanadi to increase the 
power output of Tikarpara power house. This scheme was 
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investigated during those days but was not taken up since 
'Iikarpara project was deferred, even though the foundation- 
stone was laid down by Late Pandit Jawaharlal Ifeliru in April 
1964, Purther, along with the proposal for setting up a 
steel plant at Bonaigarh or at Barkot, a new proposal came up 
for constructing two dams one at Barkot and the other at 
lodam for providing water supply to the steel township and 
for providing irrigation to 54,400 hectares during Eabi 
season. Again this was also not materialised, Pinally in 
July 1972 the Govt, of Orissa submitted a project report to 
the CW & PC for constructing a dam across the Erahmani for 
flood control and irrigation near the village Rengali in 
Lhehkanal district. Of course, this proposal was approved by 
the CW & PC and Planning Commission only after undergoing some 
modifications in the project objectives and designs. 

2.5 THE PROJECT AD PPiESEFDs 

In the July 1972 project report it was proposed to 
create a live storage of 2,99 lakh Ham. for irrigating 3,26,4 00 
ha. of GCA with 2,61,120 ha. of CCA on both left and right of 
the Brahmani valley and for moderating tlie flood to 9,900 
cuuiecs (3.5 lakh cusecs) at the head of the delta for flood 
control. There was no proposal for power generation in the 
said report. The left and right canals were proposed to be 
taken off directly from the reservoir so as to command the 
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valley from a much higher elevation. After thorough scrutiny 
at the CW & PC level and detailed discussions with the State 
G-overnment officials, it was finally decided to include hydro- 

7 

power generation and drop irrigation to the second stage. 

Then in tune with the discussions with the C^I & PC a modified 
project report, V7ith the B-C ratio of 2,2 (for flood control 
only ), was submitted in October 1972 and the same was 
approved by the Government of India and hence, was included 
in the Fourth Five-Year Plan allocation of funds* 


(a) COJCPONEirTS OF THE PEOJECf; 

The revised proposal for the first stage of HIvIP envisages 
to provide flood control benefits to its extensive flood-plain 
as well as provide opportunities for hydro-power generation 
from the reservoir. The major components of the project for 
bhe above said purpose are; the construction of a solid 
gravity masonary dam of 1,040 M. length and a dyke, 
construction of embankments and flood gates, rehabilitation and 
resettlement of the displaced persons from the reservoir area, 
construction of the power house, and the installation of the 
power project. 


7 . This particular decision has given rise to a "trade-off" 
situation of policy making. Rath & Keshava, " Trade-off 
in water use Decisions, A case Study of Bengali Multi- 
purpose Project, Orissa" presented in the All India 
Econometrics Conference, Srinagar, 24-26 May, 1979 have 
proved that the above decision was not an economically 
viable proposition. 
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Cb) OBJECTIVES OE THE PROJECT: 

The primary objective of this project is to control 
the flow of water in the Brahmani System and moderate the 
floods to 3*5 lakh cusecs from the maximum discharge of 8,5 
lakhs at the head of the delta with a margin error of about 
50,000 cusecs. By impounding 5.15 lakh Ham at Hl'/L and 4.40 
lakh Ham at TRL, the reservoir, with a water spread area of 
406 sq_. kms,, proposes to protect 2,600 sq.. kms area of the 
Brahmani delta from the ravages of floods and thereby to 
benefit 1 0.8 lakh population. The average annual direct flood 
control benefit has been estimated to be approximately Rs.6.65 
crores 

The second major objective of the first stage of the 
project IS to generate 60 MW of firm power by installing the 
hydroelectric stations at the base of the dam and subsequently 
to enhance the generation capacity to 91 MV/ after construction 
of the Koel and Karo projects in Bihar. The net firm energy 
available from the project would be 523 M. KV/H initially and 
681 ,8 M. KV/H ultimately. 

Cc) COSTS OP THE PROJECT: 

In 1972 the total construction cost for the first stage 


8 . 


These are the estimates of the project authorities 
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of tlie pro;ject was estimated as Rs.57.92 crores, witii Rs.41.92 
orores for dam and appurt-nent works and Rs.16.00 crores for 
pox/er production. By a very crude method of estimation the 
-D~C ratio of flood control, upon which the project was 
justified, was estimated to he 2.2. However, owing to cost 
escalations and hi^er compensations to the people of the 
submerged area, the revised cost estimate of the project, at 
present stands at Rs. 99 .OO crores, with Rs.75 crores for dam 
and appustnent works and Rs.24 crores for power production. 

The salient features of the RMP along with other 
relevant information for our analysis are given in iknnex.II/ 
Appendix 1 . 

In spite of the various modifications of the original 
multi-purpose plan, presently the construction of the first 
stage of Rl'iH is in steady progress and is scheduled to be 
completed by 1982-83. Generally it is expected that the 
completion of RMP would bring a lot of benefits (directly and 
indirectly) to a backv/ard economy like Orissa,^ We, in this 
study, propose to evaluate this first stage of 


9. Orissa's official designation as a "backward state" 
appear well justified when one examines Annex. II/ 
Appendix H where we have described the various 
economic indicators of the State vis-a-vis the all- 
India economic indicators. 



CHAPTER III 


THE IffiTHODOLOGY OP EVALUATION 

3*1 i'ETHOLcj OP PROJECT EVALUATION; 

The history of the application of social benefit-cost 
analysis goes back to the thirties of the present century in 
fche field of water resource development in the USA, But in 
those days the methodology was associated with a number of 
drawbacks and lacunae m respect of the calculation of benefits 
and costs. The problems of quantification of social benefits 
and costs, by taking into account the externalities or 
indirect effects, were not resolved. Adequate care was not 
being taken to correct the market imperfections and price 
distortions by the introduction of shadow prices. The inter- 
temporal effects of net benefits of the project x;ere not taken 
into consideration. 

Purthermore , although the methodologies of project 
appraisal had their deep roots in welfare economics, very few 
professional economists were interested in improving the 
methodologies. Hardly was there any significant attempt to 
remove the above drawbacks. We notice a systematic effort 
in these directions only from the fifties onwards. Consequent 
upon these developments (both in 'theory and practice), three 
broad methodologies of project evaluation have been evolved, 
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each emphasising different aspects of evalaation. These 
methodologies are: 

(i) The OECD Manual Method, 

11 

(ii) The TJUIDO Guidelines Method, and 

(iii) The Effects Method. 

1 3 

In addition to these three methodologies, Deepak Lai 
ha^s mentioned another methodology, viz., Bruno-ICrager methodo- 
low. But since this methodology takes into consideration 


10. See, I. M.D. Little & J.A. Mirrlees, "Manual of 
Industrial Pro 3 ect Analysis for Developing Countries, 
Vol. II, Social Benefit-Cost Analysis", OECD 
Development Centre, Pans, 1968, A revised edition 
of this volume has been published under the title, 
"Project Appraisal and Planning for Developing 
Countries", Heinemann, London, 1974* 

11. See, Partha Dasgupta, Amarty Sen & Stephen Marglin, 
"Guidelines for Project Evaluation", United Nations, 
New York, 1972. Certain aspects of this method are 
common to the procedure recommended by A.C. Harberger 
and D.M. Schydlowsky, 

12. See, Charles Pro.n & Marc Chervel, "'Etablissment des 
programmes en economic sousdeveloppe’Q , tome 3, 1 e 
tude des grappes de projects,, " Paris, Dunod , 1970 
and Bela Belassa, " The Effects Method _ of Project 
Evaluation", Oxford Bulletin of Economics 1 Statistics, 
November, 1976. 

See, Deepak Lai, "Methods of Project Analysis; 

A Review, " World Bank Staff Occasional Papers, 

No. 16, IBRD, 1974. 


13. 



31 


some aspects of import, export and exchange control only, we 
do not accept it as a full-fledged methodology of pro;]ect 
evaluation, imong the other three methods mentioned above, 

‘che "effects method" is used on a limited scale due to lack 
of popularity among the users. This methodology is being 
widely used in the French speaking African countries. 

In recent years much attention has been focussed on 
the OECI) Manual the UNIDO Guidelines methods. These two 
methods are the two major expositions of modern techniques 
of project appraisal. Each of them has its own theoretical 
base and economic justifications. The differences in 
approaches, assumptions and estimation procedures of benefits 
and costs between the two methodologies have widely discussed 
in the literature on EBCA.'^^ However, Deepak lal, whilst 
comparing and critically evaluating the alternative methodo- 
logies of project evaluation has demonstrated that, in principle, 

both the suggested procedures are equivalent, if the same 

1 5 

assumptions are made about the economic environment. 


14* See, "Symposium on the little - Mirrlees Manual of 

Industrial Project Analysis in Developing Countries", in 
the Oxford Bulletin, February, 1972; several articles 
on the concepts and estimation of shadow price of 
foreign exchange in the Oxford Economic Papers, July, 
1974 ; and also Deepak lal, op. cit. 

15* Deepak lal, op. cit. 
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3.2 iPPLICifflION OP TIEbE IvIETHOOo II EYALUATIIG TEE MULTI- 
PU'ilPOoE RIYBR VALLEY PROJECTS IH INDIA 

(a> METHODS ADOPTED BY THE G0VSE:YY:''T; 

In principle the Government of India has accepted the 
role of 3BCA in undertaking decisions on executing the 
multi-purpose river valley projects. And as such, usually the 
CVJC and GEA (previously the GW & PC) and the Planning 
Commission, GOI, insist on B-C ratios of projects to approve 
any such projects. Sometimes the projects get rejected due 
to low B-C ratio. In some cases they also suggest some 
changes either in the objectives (alternatively components) 
or technical structures to improve the feasibility of the 
project. 

In spite of the general application of this tool in 
decision-making, the method of calculation of B-C ratios by 
the Government agencies (in case of multi-purpose river valley 
lorojects the project aathorities) in India suffers from the 
following drawbacks. 

First, the method of deriving the B-C ratio is very 
crude and out-dated. Generally no sophisticated method of 
project appraisal is being adopted by them. Secondly, the 
benefits and costs of the projects are not properly measured. 
Many important aspects of benefits and costs are neglected 
in the feasibility studies of the projects which are prepared 
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at present. Thirdly, the external and indirect effects of 
investment are not taken into account in the official works 
on the estimation of benefits and costs, fourthly, although 
it IS well recognized that the market prices of inputs and 
outputs of any project are distorted prices, no adjustments 
to these prices have been introduced by the Government in 
measuring the net benefits of a project. In other words, the 
importance of using shadow prices is not adequately appreciated, 
Fifthly, the benefits and costs of all components of the project 
are not taken into consideration in determining the B-C ratio 
of the project. Sixthly, while the Government avows some 
general objectives in respect of income distribution among 
different groups as well as regions, the feasibility studies 
of projects do not incorporate any premium for regional or 
group income redistribution. Seventhly, the Government 
agencies do not introduce the inter-temporal time preferences 
in estimating the NPY of the project benefits and costs. 

Lastly, most of the feasibility studies are based on weak and 
sometimes incorrect data-base. In the absence of adequate 
data they use many assumptions, which are highly unrealistic 

and based on no scientific studies, 

1 

Cb) IfETHOLS ill) OPTED BY THE HON-GOVT. AGENCIES; 

To the best of our knowledge, there is no study available 
in India at the moment which has applied any of the 
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s opliisi; 1C afcGd SBC A mc'th.ods "to a. 1111111; i— purpose rivei* valley 
project. Of course, there are well known studies which have 
covered some aspects of the overall exercise. The first major 
study in this area was that of Prof. Sovam & Rath."*^ The 
objective of the study was to assess, as comprehensively as 
possible, the benefits that were likely to accrue to the state 
of Orissa from the construction of the Hirakud Multi-purpose 
Project across the river Mahanadi, and then to compute the 
bene fit -cost ratio of the project. In accordance v;ith the 
objectives laid down in the "Plan of Inquiry an attempt 
was made to estimate the benefits accruing from irrigation, 
flood control and power generation objectives of the project 
and finally the B-C ratio was computed by the authors. The 
methodology adopted by the authors, however, suffers from the 
following shortcomings. Firstly, the social benefits and 
costs were not properly computed. Specifically no attempt was 
made to estimate the same with reference to the objectives of 
planning in India. Secondly, there was attempt to incorporate 


16 . Prof. F.V. Sovam & Hilakantha Rath, op. cit. 

17 . The "Plan of Inquiry" was, however, contemplated 

and prepared by Prof. B.R. G-odgil and "chen forwarded 
to Member (Designs), Central V/ater & Power Commission, 
GOI, for approval. 
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■fciie concept of shadow prices to care of the distorted iiia,rk:ot 
prices. Thirdly, no attention was paid to the important factor 
of time stream. The costs and benefits for the whole period 
of construction as well as for the entire lifespan of the 
project were not considered in the analysis. Fourthly, the 
concept of inter -temp oral time preferences was not introduced, 
hence, no discounting was done with respect to the benefits 
and costs for various years. Fifthly, the study neglected the 
aspect of redistribution and equity which contribute to 
social welfare of the people. Lastly, generally the study did 
not attempt to highlight any particular methodolo^ of project 
evaluation. 

However, in spite of these limitations this study was 
the first and last of its kind available in this country, 
vdiich attempted to apply benefit-cost analysis to a multi- 
purpose river valley project. More or less this was the 
first scientific study that had introduced the indirect and 
secondary benefits into the analysis. I'diile to some extent 
they succeeded in incorporating these concepts in the estimation 
of irrigation and power generation benefits they failed to do 
the same exercise with respect to the flood control benefits 
of the project. 

Apart from this study, we have come across a few other 
studies dealing with some aspects of the problem. The six 
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1 8 

sbuclies , sponsored by the Research Programme Conimittee, 
Planning Commission, GOI, may be briefly commented in this 
connection. Although some of these studies were concerned 
with multi-purpose projects, the mam purpose of these studies, 
as specified by the RPC, was to investigate the primary and 
secondary benefits of irrigation only. These were primarily 
designed to find out ho\<f far the ma^or irrigation works 
satisfied the orthodox financial and modern economic criteria. 
The benefits and costs were not measured in relation to the 
broad objectives of planning. Purthermore, in some of these 


18. The Six Studies are; 

i) Z.R. Raj, "Some Economic Aspects of Bhakra Rangal 

Project; A Preliminary Analysis in terms of Selected 
Investment Criteria," Asia Publishing House, I960. 

ii) S.K, Basu, "Evaluation of Ramodar Canals; A otudy of 
the Benefits of Irrigation in the Ramodar Region, " 

Asia Publishing House, 1965. 

ill) S.K. Sonachalam, "Benefit-Cost Evaluation of Cauvery- 

Ivlettur Project", Annamalai University, Annamalai, 1963. 

iv) Baljit Singh & Sridhar Mishra, "Benefit-Cost Analysis 
of Sarada Canal System," Asia Publishing House, 1964. 

v) Mrs. M.P. Jussawala, "Evaluation of the Benefits of 

the Nizamsagar Irrigation Project," Osmania University, 
Hyderabad, 1965. 

VI ) RPC, Planning Commission, "Evaluation of Benefits of 
Irrigation: Gang Canal, Raj as tan ", Govt, of India, 

1967. 
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studies the B-C ratios were computed in a rather crude manner. 
Temporal as well as inter-temporal effects were neglected in 
those studies. Moreover, none of these studies had tried to 
integrate the other objectives of the project with irrigation 
objective while computing the B-C ratio. They did not make 
any attempt to allocate the overhead costs among different 
objectives. Therefore, strictly speaking, none of these 
studies would be termed as SBCA study in the modern sense of 
the approaches and methodologies, 

3.3 OUR EYAIUATION METHCDOIOGY: 

As we have mentioned earlier there are two important 

methodologies of project appraisal and we have to make an 

intelligent choice between the two. We have preferred the 

IJITIDO Guidelines method rather than the OECI) Manual method 

because the former "offers a more thorough treatment of cost- 

benefit analysis applied to poor countries than can be found 

1 Q 

today in any other volume or monograph". The approach seems 
to be more realistic because they have fully taken into 
consideration the political and administrative constraints, 
whether implicit or explicit, in the calculation of the 

3 

19. E.J. Mishan, "Elexibility & Consistency in Project 
Evaluation", Economica, Eebruary, 1974. 
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national parameters. Moreover, as the IIMIDO Giiidelines is 
based on partial equilibrium approach, it is best suited to 
a coimtry like India which has adopted partial planning,. 
Ovri.ng to these merits we have decided to generally adopt the 
Guidelines approach in evaluating the RMP. 

Since so far, there is no empirical work available in 

this country following the approach suggested in the Guide- 
20 

lines , our exercise would be unique, further, it would 
provide an opportunity for examining the effectiveness of 
this method for evaluating a multi-purpose river valley 
lorojoct of a developing country. 

3.4 SOME niPEOTEMEFTS INTRODUCE]) IN OUR oTUDIs 

In undertaking the SEGA of the RMP, we have attempted 
to evolve and apply a sophisticated method of project 
evaluation. In accomplishing the exercise in hand, we have 
generally adopted the UNIDO Guidelines approach. Adhering 
to the above approach we have calculated the benefits and 


20. As such there are some empirical evidences of the 
OECD Manual and UNIDO Guidelines method of project 
evaluation in India, Deepak lal’s "V\Jells and Welfare" 
OECD, 1972, and Mishra & Beyer, "CBA; A Case study of 
Ratnagiri Fisheries Project", 1946 are such examples 
available in this country. Of course there is no 
application of these methods to a multi-purpose river 
valley project. 
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costs of the project in relation to the hroad objectives of 

economic development stated in the Fourth Five-year Plan of 
21 

India, However, with respect to the quantification of the 
flood control and power generation benefits, we have introduced 
a slightly different method than what is suggested by the 
Guidelines, In our methodology of calculation of benefits 
we have adopted a four-fold classification of benefits, 
namely, the direct primary, indirect primary, direct secondary 
and the indirect secondary benefits. More particularly, with 
regard to the quantification of indirect benefits, we have, 
at least, moved one step ahead of the Guidelines. While the 
authors of the Guidelines are somewhat pessimistic about the 
estimation of indirect benefits, here in this study, we have 
been able to quantify some of the indirect benefits of the 
project, which would flow to the economy in the form of 
externalities. Furthermore, we have been able to devise a 
new methodology for the calculation of flood control and power 
generation benefits of a multi-purpose river valley project. 

Secondly, in addition to these improvements in the 
calculation of benefits, in computing the social value of 


21, In computing the benefits and costs of the project, 
we have decided to define them in relation to the 
goals or objectives of the 4th plan of the coimtry 
because the RMP was proposed and approved during the 
IV Pla.n only. 
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inputs and outputs, proper adjustments to the market prices 
("by the application of shadow prices) have heen made by us. 
Some of the relevant shadow prices have been either estimated 
or approximated by us with the help of some pre-determined 
na.bional parameters. Moreover, in estimating the social 
benefits and costs we have deducted the transfer payments 
associated with the project calculations. 

Thirdly, the benefits and costs of the different 
components of the project have been taken into consideration 
in determining the feasibility of the project. 

Fourthly, in quantifying the benefits and costs in 
monetary terms we have used the base year prices. Since time 
series data were available to us, we have applied a standard 
deflator to convert bhem to the base year level. 

Fifthly, in the estimation of the net benefits of the 
project we have introduced premiums to take care of the 
regional income redistribution effects. 

Sixthly, recognizing the possible miscalculations in 
the Government data we have tried our best to cross examine 
the data from various sources and then use the rectified 
data for our analysis. 

Finally, in measuring the feasibility of the EICP we 
have adopted the well accepted decision-making criteria of 
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discount cash flow methods, viz., the NPY, B-C ratio and the 
IIlPl, Moreover, in computing the values of benefits and costs 
in terms of inter-temporal preferences we have used xhe 
standard social discount rates, which are generally prescribed 
for India, 

On account of these improvements introduced in our 
study, we feel that the methods adopted by us is superior to 
what has been done by the Government and other non-Government 
agencies in India m the past, 

3,5 SOME SIMPLIPICillOUSs 

We know that in spite of increased contributions of 
manj^ professional economists and in spite of a number of 
modifications introduced in the evaluation methodologies, 
there are still some problems with the SBCA, This tool is 
not yet relieved of value judgements and assumptions. In 
order to overcome some of these difficulties of this sort, the 
project evaluator has no other choice but to make some 
assumptions. Thus, for the sake of simplicity, we have 
proposed the following assumptions in our study. 

first, we have assumed that the structural and technical 
designs provided by the engineers are the best set of structures 
and designs that would provide the maximum return on investment 
to society, i.e., we have not foreseen any alternative 



42 


technological development. In other words, we have not 
attempted to examine the possible errors and miscalculations 
in the technical feasibility provided by the project authorities, 
l/e have considered these factors as exogenous to the project 
evaluat or . 

Secondly, the assumptions of the authorities in respect 
of the location of the project that the location actually 
chosen is the best location available in the valley has been 
accepted by us. lo alternative locational possibility has 
been examined by us. 

Thirdly, we have assumed no uncertainty about the 
results of the project. Following this assumption no probabi- 
listic approach has been introduced at the first instance of 
our evaluation. 

Fourthly, in order to internalize some of the externali- 
ties or spill-overs, the methods of approximation are being 
adopted where no data were available and they are assumed to 
be the best set of approximations possible. 

Lastly, we have assumed that with the given human 
and managerial skills, the project construction, and operation 
and maintenance would be handled in the best possible manner. 
Errors and miscalculations in the human and managerial fields 
are being ignored in our analysis. 



•^though, all these above assumptions are questionable 
and scientific studies are possible in respect of each one 
of them, we have decided not to go beyond our assumptions 
to avoid certain complications. Thus, v/e have to proceed with 
our appraisal within the limitations of these simplifications, 
which, more or less, define the boundaries for our study. 



CHAPTEjR I? 


THE DATA 


4.1 DvIPORTAHCE OP DATAs 

Any scientific analysis needs a set of correct data 
that could provide the "basis for projection of certain 
phenomena in future. Since the SBC A is very much sensitive 
to the choice of data, unless a data-base is developed, it 
would be difficult to apply any of the sophisticated techniques 
of project appraisal in evaluation of a project. The project 
evaluator has to employ a variety of data sources and judge- 
ments about their accuracy and relevance. Particularly in 
case of a multi-purpose project, in which the economic benefits 
and costs involved are varied and complex, the measurement of 
net benefits necessitates a set of correct data. Moreover, 
in the case of a project like the EMP, which is under 
construction, the problem is not one of measuring the realised 
benefits and costs but one of forecasting the results of the 
investment in this project in the future and accordingly to 
estimate the benefits and costs. The projection of such 
conditions involves the attempt to build up as full a picture 
as possible of the conditions of economic activity in the 
project area. The framing of such a picture would be 
difficult without correct data of the past and present 


activities 
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4.2 COLLECTION OE DATAt 

To carry out; the evalua-tion of the ®CP a host of data 
has been needed for projection of the social benefits and 
costs both for the period of construction as well as the 
operation of the project. But it was not possible on our part 
to obtain all the data from any particular source or place. 
Wiile the project reports were able to provide some technical 
data, they did not provide information on some other important 
points like the land use and cropping patterns in the flood- 
plain, the socio-economic indicators of the flood-plain and 
the detailed flood damages which had occured in different 
blocks, etc. ill such data however are considered to be 
relevant for undertaking the SBC A of the RMP. Therefore, we 
have made an attempt to collect comprehensive data from 
different sources and places. 

As such the data for the present study have been 
collected throu^ field investigations by us. The wealth of 
data used in the study has been gathered from various sources 
on different field trips to Orissa. Por the above purpose 
we have undertaken five different field trips, the duration 
of these being as follows: from 22.6.77 to 23.7.77, 31*10.77 

to 25.12.77, 4.2.78 to 15.5*78, 25*6.79 to 10.7.79 and lastly 
from 25.10.79 to 5.11.79. Most of the data have been collected 
from the project authorities, the revenue authorities and the 
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officials of the commuiiity development and agricultural 
department, Govt, of Orissa, 

4.3 BffiTHODOLOGT i© OPTED: 

The methodology^ adopted for collection of data has 
been to gather data from both secondary and primary sources. 

The secondary sources of information have been the Government 
files, where, most often the data were either overestimated 
or underestimated. To overcome these shortcomings in the 
available data, we decided to use our own yudgcment and also 
cross-examine the information collected from one source with 
the information collected from other sources. Accordingly 
necessary? modifications have been introduced in the data, 
Eurthcr, with a view to obtaining data for projection of the 
indirect and secondary benefits, we have adopted a random 
sampling method of primary data collection through direct 
contact and open enquiry. 

4.4 DATA POR THE EETBiATION OP DIRECT PRBIARI FLOOD CONTROL 
BENEFIT 3s 

With regard to the estimation of the flood control 
benefits of the project, since the calculation of such benefits 
by the project authorities have been rejected by us on various 
grounds^^ , we have to introduce a new method of estimating 

22, The various arguments advanced against the calculations 

of the project authorities are given in Annex, V/ 
Appendix 1 , 
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sucli benefits. In order to proceed with our calculations we 
have collected the data from various sources and then used 
them after suitable modifications and adjustments. 

4.4.1 DATA ON PLOQD UmaOES & BELIEPt 

Block-level data on flood damages and relief for 
different years used in our study have been collected from 
the district level offices, which generally keep the records 
of the extent of losses arising from floods incurred by various 
organizations operating under their control. The data base, 
their reporting systems, the drawbacks associated with them 
and also the modifications introduced by us in improving the 
data have been discussed below in detail. 

Cl) D ata Base ; 

In Orissa, the Revenue Department publishes a "white 
paper on natural calamities", every year. This document 
contains details of the damages as well as the relief measures 
undertaken by the Government during floods, cyclone, draughts 
or tidal bores. This report is generally meant for the 
immediate reference of the state legislatures and, in most 
cases, is based on the preliminary reports of the Collectors 
of different affected districts. The data available in these 
reports are district-wise but not river-wise or basin-wise. 
Since we have been interested in finding out the flood damages 
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and tiic subsequent relief provided in the Bralimani flood -pi am 
only, these reports were not of much use for our purpose. Then 
VC have to turn our attention to the Collectors’ final flood 
damage reports maintained by the Board of Eovenue, Orissa, 
Cuttack. Again we have come across similar difficulties as 
the figures available were provided sub-division-wise whereas 
we needed the break up of figures by Development Blocks. 

Thus, ultimately \'ie had to go down to the district 
headquarters of the Brahmani flood-plain viz, Cuttack and 
Dhenkanal, And the block-level data needed for our analysis 
were collected from the District Emergency Offices of these 
two districts . 

(ii) Reporting System b 

In each district, the District Emergency office 
collects and compiles the data of damages and relief measures 
undertaken during a period of natural calamities. The 
Districb Emergency Officer is in charge of this office to 
help and coordinate the work of dispensing relief on behalf 
of the Collector of the district. Whenever some natural 
ca.1 amities occur within the district, the first hand information 
is collected at the Block/Tahasil level. The EDO/Tahasildar 
reports the damages ro the Collector throu^ his sub -divisional 
officer. In the case of floods, the BDO reports about the 
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population affected, the numher of villages and area affected, 
the names of the rivers, streams or nullahs in spate that 
caused damages, the crop losses, the casualities (hoth human 
and hovine population) damages caused to Gram Panchayst (GP) 
and revenue roads, the numher of private houses damaged, and 
finally the relief required. The primary reports are generally 
collected hy the VLW (at present ViW) at the GP level and 
checked by the inspecting staff such as GPO, ^0, BDO, oPO, 

£D¥i or the Collector of the district. As most of tnis 
informavtion is based on approximations owing to lack of suitable 
methodologies for measurement, either they are overestimated 
or underestimated. 

In addition to this information, the Collector receives 
tho reports of damages from the other district, level officers, 
who work within his jurisdiction. On the basis of these reports 
the Collector prepares a comprehensive flood damage report and 
submits it to the Government in two phases; one being preli- 
minary and the other final. Por our purpose we have concentrated 
our attention on the final reports of the Collector. But the 
data have been used by us after removing certain drawbacks in 
them, 

(ill) Drawbacks of the Available Bata ; 

In assessing the flood losses, sometimes the reporting 
officers have included the damages caused due to heavy rain 
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or cyclone into the category of flood damages, liost of the 
time tiie damages have not been segregated by them. This 
lacuna was revealed during our cross-oxamination of the data 
provided by the other district level officers to the Collector. 
-An example may be given in this connection. In 1976 the 
number of primarj?’ and ME schools damaged in the Ihenlcanal 
educational district was reported as 53? hut on personal 
enquiry from the concerned officers in the field it was found 
that only 10 schools v/oro affected by floods and others due 
to heavy ram or cyclonic wind. Similarly the verification 
of flood damage reports submitted by the Executive Engineers 
of IIIB, REO and KH had also proved that only a few roads were 
damaged due to flood, comprising the roads within the flood 
prone area, and the rest were damaged either because of rams 
or cyclones or tidal waves. 

( iv ) Blodif ica.tions Introduced in our Estimation i 

Recognizing the possible drawbacks in the available 
data, we have introduced the following modificaxions in our 
calculation of net flood control benefits of the project; 

(a) Crop Damage Estimation ; 

In the course of our field investigation it has been 
ascertained that whenever there are complete damages to 
IQiarif crops due to floods, the farmers, in their turn, have 
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avoided the rest of the cultural practices (such as using 
fertilizers and harvesting operations, etc.). Thereby they 
have saved some recurring expenditures. Further, they have 
availed the opportunity of starting the Rahi cultivation a 
little earlier than in other years. Owing to the silting and 
improved moisture conditions after floods as well as the early 
operations of Rabi cultivation, the Rabi yields have increased 
in comparison to other years. In our attempt to arrive at 
the net crop damages due to floods, the above mentioned savings 
and the additional Rabi gams in income should be deducted 
from the gross crop damages during Zharif. 

The adjustments as suggested above, were not being 

made either by the BDO or the DAO when they estimated the 

crop damage figures. However, in our attempt to estimate the 

2 3 

net crop damages, we have first made an approximation of the 
additional gams m Rabi crops due to floods and then deducted 
the same from the gross crop damage figures reported by the 
authorities. 


(b) Road damage Estimation ; 

At the time of the occurence of floods and even after 
that the concerned authorities, who are in charge ox fche major 


23. The method of approximation is based on our discussions 

with the field official (AEOs or D^Os) and ^^^^s^armers 
of the affected areas. *' 
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traffic roads, report the damages to roads to the Grovernment 
eibher through the Collector of the district or through their 
respective Heads of Department. In their reports usually they 
demand money under the following three heads 2 

(i) The amount of money rec^uired for restoration of traffic; 

(ii) The amount of money required to hring the road bo pre- 
flood conditions; and 

(ill) The amount of money required for permanent measures. 

In our attempt to calculate the flood damages to roads, 
v;e have taken into account (1) and (11) above because these 
are only attributable bo flood losses. These expenses are 
also expected to be averted after the completion of the BMP. 

On the other hand, with regard to the damages to 
EEO roads, GP/Block roads, Hevenue roads and LIunicipal/NAC 
roads, we have taken into consideration only the amount of 
money required for repairs to restore them to pre-flood 
conditions, 

( c ) E stimation of other Damages ; 

The damages reported by the Irrigation Department 
due to breaches or overtopping of the embankments have been 
taken as the amount of money required to restore them to 
their original positions; the damages to private houses and 
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Grovernment buildings havB been taken as the amount of money 
required for repairs to bring them to their previous conditions. 

4.4.2 MBTOmiOMlZin Of IMAGES: 

Another important modification introduced by us 
relates to the apportionment of damages between different 
river systems. As explained in chapter II, the Brahmani 
flood— plain consists of 24 blocks, one municipality and 2 NACs. 
Ihe block-level data that were available to us have proved 
thax most of those blocks and municipality/EACs are also 
susceptible to floods from other river systems. Under the 
circumstance it would be incorrect to consider all the damages, 
reported by the EDO, as ascribable to the Brahmani system. 
Hence, there has been a need to prescribe a suitable method 
of apportionment of the flood damages between different river 
systems. 

With regard to these apportionments, first of all 
we have tried to collect the percentage of damages caused by 
the Brahmani and its branches from the Irrigation Department, 
Govt, of Orissa. Although there exists a Flood Investigation 
Division in Orissa, which is supposed to collect all sorts 
of detailed data on floods and their damages, its officials 
could not supply any information to this effect. Failing this 
we attempted to collect this information from the District 
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Emergency Officers, but these attempts were also of no avail. 
Ultimately we collected the percentage of damages caused by 
bhe Brahmani system from the iffiOs or GPOs of each affected 
block througn personal enq_uiries. 

4.5 BiilA FOR EbTIMAflOIf OP INDIRECT PRIMARY ElOOD CONTROL 
BENEFITS: 

Although the completion of the RMP is likely to 
generate large varieties of indirect flood control benefits, 
the project authorities had hardly made aay attempt to identify 
and quantify them. Further, owing to the complexities involved 
in their measurement, very few professional economists or 
Government agencies have attempted to estimate these benefits. 
However, in this study, we have made a begiming in this 
direction of developing a methodology for their measurement 
and quantification. Following our methodology, these benefits 
need to be forecast on a certain basis, and xji'ch a view to 
create sucn a base we have undertaken primary surveys in the 
control project area. 

4.5.1 'oELECTION OF THE CONTROL PROJECT; 

The Hirakud Multi-purpose Project, across the Mahan adi 
in Orissa, has been selected by us as the control project 
for our analysis because of the following reasons. 

(i) The major objectives of the Hirakud and the Rengali 
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multi-purpose projects are the same, i.e,, flood control, 
power generation and irrigation; 

(ii) "both the projects are located in the same region of 
the country; 

(ill) Hirakud being the first multi-purpose river valley 
project after independence has already been under 
operation for the last 23 years to provide good enough 
indicators for our projections; 

(iv) the completion of the Hirakud project has not only 
brought relief to its extensive delta by protecting 
the people from flood hazards, but has at the same 
time, promoted significant all-round development in the 
Mahanadi flood-plain; 

(v) the geographical and geological divisions of the flood- 
plains under the command of both the projects are more 
or less the identical. Moreover, major portions of 
the flood-plains are located in the adjacent areas of 
one district, namely, Cuttack; and 

(vi) the socio-economic conditions, the people inhabiting 
the Brahmani flood-plain are comparable with the same 
prevailing in the Mahanadi flood— plain before the 
Hirakud project came in existence. 


4,5.2 SELECTION OE THE SMPIES; 

The selection of samples for our primary survey has 
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"been based on the geographical and geological characteristics 
of the flood-plain. The Mahanadi flood-plain may he "broadly 
divided into; 

(a) the valleys upto the head of the delta, i.e. the middle 

flood -pi aim 

(h) the alluvial plains, i.e,, the lower flood-plainj and 

(c) the littoral tracts, i.e. the lower most flood -pi am. 

To provide a comparable base for our analysis, we have 
selected the samples from each part of the flood-plain. The 
selection of the sample blocks in each tract has been based on 
random sampling method with the ratio of 1;5. iccordingly, 
Athagarh and larasingpur in the middle flood-plain, Ra^unathpur 
and Nischintkoili in the lower flood-plain, and Ku^janga in 
the lowermost flood-plain of the Mahanadi system have been 
selected as our sample blocks. The locations of these blocks 
are shown in Annex. II/Map 3 . Then a few previously flood 
affected villages from each selected block have been selected 
for collection of data on a random sample method, of course, 
in consultation with the AEOs of the concerned block. 


24 . for detailed characteristics and descriptions of these 
divisions. See "Floods in Orissa Rivers", op. cit. 

For names of the villages, see Annex.V(I))/Tablo No. 30. 


25 
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In addition to these data from the control project 
area, we had the opportunity of gathering some information on 
indirect flood control benefits of the Kosi Pro;]oct in North 
Bihar,, Most of our results of the primary survey were 
empirically verified by us in the Kosi flood -plain during our 
field trip to the area. 


26. In January 1979, the BCE, Patna had organized an 

"International workshop on Post-Pact Evaluation of a 
Water Resourco Pro;}ect ( Case study-Kosi Project)". 
And as a part of the Workshop, they had arranged 
a field trip to the Kosi Project area and site to 
gain knowledge on the problem and suggest remedial 
measures to the Government". We had availed this 
opportunity to verify our results from the Mahanadi 
flood -pi am. 



CHAPTER ? 


THE PROJECT BBNEEITS 

( fn terms of aiggregate Consumption objective) 

5.1 THE CONCEPT OP BEHEPIT: 

Benefit usually refers to the direct and indirect 
marketed output of a project or the services provided by a 
project. In a planned economy the benefits flowing from any 
investment would be identified with reference to the broad 
national objectives of planning. Thus, in India it would be 
desirable that the value of any investment in the public 
sector should be measured in terms of its contribution to 
India’s national planned objectives. Adhering to this 
approach of benefit measurement, in this chapter, we have 
attempted to estimate the contributions of the RMP in relation 
to the broad national goals embodied in the Pourth Pive Year 
Plan of India, The major goals of the Pourth Plan of India, 
were; 

(i) to raise the standard of living of the people throu^ 
a higher level of consumption of goods and services 
(i.e., the aggregate consumption objective in our 
terminology); 

(ii) to attain equity and social justice through rational 
distribution of added wealth between groups of people 
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(i.e,, group income redistribution objective)? 

(ill) to correct regional imbalances by distribution of 

income between regions ( i.e,, regional redistribution 
objective )? 

(iv) to create additional employment opportunities (i.e., 
emi^loyment objective)? and 

(v) to achieve self-sufficiency in terms of reducing 
imports and increasing exports ( i.e., self-sufficiency 
objective ). 

These above five objectives have provided the basis 
for our calculation of benefits from the different components 
of the project. In other words we have concentrated on 
relating the benefits from the project output to these 
objectives. The project output is to be understood in a wide 
sense of all output proposed to be produced by the project and 
its ancilliary activities which would not have been generated 
in the absence of the project. 

5.1.1 The Cl assification of Benefits ; 

In SBCA it is customary to distinguish between the 
tangible and int^gible benefits. The tangible benefits are 
those which can be measured in terms of money. The intangible 
benefits, on the other hand, are those which enter into the 
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individual’s valuation "but for which there is no market and 

hence, no market price. For example the tangible flood control 

benefits are those which are measurable in terms of money, 

VIZ,, the recurring damages averted to crops, houses , public 

property and livestock , saving of resources, additional 

output produced from agricultural commercial and industrial 

activixies, and the employment potentials created, etc. The 

intangible flood control benefits occur in the form of saving 

of human lives and physical safety in the flood -plain the 

peace of mind, avoidance of flood -borne diseases, improving 

environmental aesthetics and regional growth, etc. Even 

though these intangible benefits are important for social 

welfare, the quantitative measurement problems involved with 

them have forced us to neglect them in our calculations. 

These benefits have remained as non-economic in character. 

Therefore, the range of our inquiry in this study has been 

restricted to the tangible benefits relating to social welfare 

that which could be brought directly or indirectly within the 

perview of the measuring-rod of money. In Pigou's terminology 

27 

this part of welfare is called the economic welfare , These 
benefits are otherwise known as economic benefits. 


27 . 


A,C, Pigou, "The Economics of Welfare", chapter I, 
Blacmillan & Co. ltd., London, 1952. 
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5.1.2 The Boonomic Benefits ; 

In this study, the following classification of 
economic benefits has been adopted by us. 

(1 ) Primacy benefits; 

(a) Direct primary benefits, and 

(b) Indirect primary benefits. 

(2) Secondary benefits; 

(a) Direct secondary benefits, and 

(b) Indirect secondary benefits. 

The conceptual basis of the above classification has 
been the chronological sequence of the occurrence of the 
benefits from bhe project and their cyclical behaviour. 

PilBiiffiy BENEPITS; 

The primary benefits, being the first round effects 
of the project, denote the value obtained from the project 
produced goods and services. The primary benefits from the 
project objectives are likely to occur immediately after the 
conclusion of the project’s construction and continue throughout 
the lifespan of the project. Out of these benefits, the 
direct primary benefits are expected to flow immediately 
after the completion of the project and attain their peak 
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28 

within 5“'10 years of the comiiiencement of its operation. 
Whereas the indirect primary benefits would appear gradually 
and attain their stage of full development after 25 years of 
completion of the project. On the other hand, some of the 
primarj’' benefits from the very construction works of the 
project i\fould arise from the first year of the commencement 
of the ioroject. These benefits are likely to attain their 
peak within 5-7 years of the construction and thereafter 
would continue to remain more or less stable during the rest 
of the period of construction. But after the completion of 
the project although these benefits would continue to occur, 
their value would be reduced. The examples of such benefits 
ares the growth of communication and transportation in the 
project area, growth of trade and commerce, and the development 
of other infrastructure , etc. These types of benefits, we 
have put under the category of "indirect primary benefits of 

2 

the project", because they appear in the form of externalities. 


28. j'lost of the projections of this kind relate to the 
project benefits flowing from a multi-purpose river 
valley project. These projections are based on our 
empirical verifications from the control project area. 

29. The externalities are frequently referred to as 
external effects, neighbourhood effects. Spillovers, 
repercussion effects or even linkages. The externalities 
are said to exist whenever, 

(i) the economic activity in the form of production or 
consumption affects the production or utility levels 
of another producers or consumers or because of 
Government decisions; 

(ii) the effect is unpriced or uncompensated. 
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Por these benefits the project aathoxities do not charge 
anything to the users of these facilities. 

SEC Oi© ARY BEEEPITS: 

'/lien the cycles of income and expenditure (generated 
in the for i of primary benefits) are repeated in the economy, 
they give jnse to a second set of conseq[uences which are 
termed as secondary benefits. Thus, the secondary benefits 
occur during the second round cyclical occurrences of the 
project benefits. 

The discussion of secondary benefits in recent times 

appears ro have distinguished at least three varieties, viz., 

the custoraary variety of secondary benefits, secondary 

benefits due xo external economies or diseconomies, and the 

50 

dynamic or developmental secondary benefits. 

The customary variety of secondary benefits is 
perceived to arise from two sources. Eirstly there are the 
effects termed as "stemming-from" which are generally 
attributed to the industries that supply the project area 
with goods and services, oecondly, the "induced effects", 
which aro attributed to the 'industries that process, distribute 


Eor detailed discussion on these varieties, see, Allen 
■V.ICneese, ‘''Jater Resource Development and Use", Federal 
Reserve Bank of Kansas City, 1972. 


50 . 
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or consuiiie the products of the project. 

The second variety of possible secondary benefits 
grows out of the external economies or diseconomies of scale. 
The exaraples of such secondary benefits are the effects of 
the building up of social overhead capital, the expansion 
of markets in the sparsely populated or low income area, the 
division of labour, and the incidental pollution abatement 
from projects. 

The third variety arises from the dynamic social 
engineering aspect of resource development. These benefits 
are based upon tne development of more skilled labour, and 
the int j:oduc tion of advanced techniques and capital, which 
would exploit the underutilized resources of the area to 
its optimal use. dome times these benefits are likely to arise 
from the migration of poxoulation within the country or from 
the policies of conservation of natural resources, 

ilthough the occurrence of the above varieties of 
secondary benefits are conceptually clear, their measurement 
IS still a problem for the project evaluator due to paucity 
of data. Hence, as a method of simplification, we have 
decided to examine the conventional varieties of secondary 
benefits in the form of direct secondary benefits and 
indirect secondary benefits, I'ftiile the direct secondary 
benefits are expected to emanate from the effects of primary 
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benefits of iiie project eitlier in the form of forward 
prodacbion liifcages (stemming- from benefits) or in the form 
of backward production linkages ( induced-by benefits); the 
indirect secondary benefits are likely to flow from the 
direct secondary benefits either through forward linkages 
or through backward linkages, 

5.2 AGGfffiGiffiE COItiOlCPTIOlT BSFSPITS; 

defore going into the calculation of benefits of the 
BMP , let ’US briefly discuss the concept of aggregate consumption 
benefits and our preference for the same in the first instance. 
The project benefits which contribute to the crucial objective 
of planning, namely, improving the general standard of 
living of the people through higher level of consumption of 
material goods and services are termed as aggregate consumption 
benefixc. These are the increments in consumption that a 
project provides, valued in teims of individual’s abilitj? to 
pay for the goods and services. In this study vre have 
commenced with the calculations of project benefits in terms 
of this consumption objective ( i.e. , in terms of aggregate 
consumption gains) because of the following reasons; 

(a) these benefits are normally the most crucial for the 
xoroject choice; 

(b) these benefits are the best measure of current welfare; 
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(c) these henefits are usually expressed in terms ol 
additional economic goods and services, net of 
associated costs, which command a price in the market; 
hence, these benefits can be easily measured in terms 
of money ; and 

(d) these benefits are capable of reflecting the benefits 
flov/ing from other planned objectives (throu^ weights 
in terms of consumption). 

However, there are some measurement problems associated 

51 

with the calculation of aggregate consumption benefits. 
Generally the problems relate to (i) the aggregation of goods 
and services at a point of time, (ii) the aggregation of 
consumption over time, and (iii ) the aggregation of consumption 
of different regions or groups of people. But to overcome 
these problems, we have attempted to introduce the snadow 
prices of goods and services, the social rate of discount 
and the premiums or weights for different regions or groups 
of people respectively. 

Witn this brief discussion of the concept of benefits 
and their classification, and the importance of aggregate 
consumption benefits, we have proceeded below to calculate 
the benefits expected to flow from the BMP. 

Bor detailed discussions, see Guidelines, op. cit., 
pp. 29-50. 


51 . 
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5.3 PLOOi) COFIflOI BEIEPITS 01 THE PROJECT; 

Jince ensuring flood control benefits to the Breimani 
flood-plain is the primary objective of the project, ne have 
decided xo start with the estination of flood control benefits 
of the PiI'IP. 


5 . 3.1 Calculation of Elood Control Benefits by the Project 

Xu th on ties ; 

iltiiougn flood control and power generation are the 
two objectives of the first stage of the project the PC 
and Planning Commission, GOI, had accorded their approval of 
the project on the basis of its flood control benefits. The 
B-C raxio worked out by the project authorities was certainly 
very liupressive . By a very crude method, the same v;as 
estimated at 2,2. To arrive at this rate, the project 
authorities had estimated the flood control benefits of the 
project by a method of apportionment of damages between 
different river systems and ohe same was calculated a,t Rs,6.65 
crores per einnuffl. In these calculations they had adopted 
the officii 1 methodology provided to them by the CJ & PC. 

Our debaiJod examination of tne methodology adopted by bhem 
as well as the calculation of benefits have shovm that both 
the methodologjr and calculations suffer from a large nuiiber 
of drawbacks. Our comments on the same are provided in 
ihinex V/ .appendix I,. Owing to the drawbacks associated with 
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the estiDiation of the project authorities, we have not 
accepted their calculation of flood control benefits* 

5*5*2 I'e bliods of Calculation of Elood Control Benefits in 

India ; 

In spite of the implementation of a number of flood contro 
projects in India after independence, no systematic efforts have 
yet been m:de in this country to develop any scientific method 
of calculation of flood control benefits. Very few professional 
economists have made an attempt to handle the complex xoroblem 
of measurement of these benefixs. Ihe Government, in its turn, 
have also not taken any initiative to improve upon the methods 
of calculation of these benefits adopted by them. Hence, we 
have thought it proper to appraise the limitations associated 
with the me tnodologies prevailing in India, 

THE OPFICIMi IvETHGD: 

The official methods of estimation of flood control 
benefits of a multi-purpose river valley project were 
generally being provided by the GW & PC and the Central Board 
of Irrigation & Power, GOI. Since our detailed comments on 
the drawbacks associated with their methods are provided in 
hnnex 7/Appendix I, we are not to repeating them here. 
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THE ijETHOEd adopted BY IHE NOl'I-GOVT. ORGMIZATIONS 5 

Witii regard to the calculation of flood control "benefits 
"by the non-governoient organizations > we have come across only 
three studies in which an attempt is made to calculate these 
"benefits. The persons or orgc-mzations , who had undertaken 
xhese studies are as follows". 

(i) SOY mi & RATH: 

Prof, oovani and Rath^^ in their study, have attempted 
to provide a method of calculation of benefits flovnng from 
the Hirakud multi-purpose project. Although they were able to 
estimate the direct and indirect benefits of irrigatioxi, in 
case ox flood control benefits they took into consideration 
the direct benefits only. In spite of their failure to 
(Quantify the indirect flood control benefits, however, it 
goes to then credit that they were in a position to identify 
the indirect benefits supposed to flow from the flood control 
objectivG oi H the Hirakud project. 

In tliGir estimation of flood control benefits they 
first calculated the crop losses by taking into account three 
sets of coiUiitions, namely, the area normally liable to floods, 
the area liable to fairly heavj^ floods, and the area liable to 


32 . 


c>rof. bovani and Rath, op. cit. 
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abnormally heavy floods. Aocordingly, they had estimated 
the average annual crop losses due to floods. 

Then in arriving at the total flood losses they assumed 
that the losses other than crop damages such as damages to 
houses, livestocks, personal property roads and embankments, 
etc. would be 5^ of the average crop losses. 

Limitations ; No doubt, the v;ork of Prof. Sovani and Rath 
was of a jpioneering nature. But we have observed the following 
limitations in their estimates. 

Pirst, in their calculations adequate care was not 
being taicen to introduce any modification to the available data, 
i.e. the calculations were based on a weak data-base. 

jecOiidly, their assumption of 5^ of the crop losses as 
attributable to damages other than crops has turned out to 
be unrealiSbic. Our detailed calculations of the flood 
damages in the Brahmani flood-plain^^ has shown that the 
percentages of damages to crops vanes between 75 to 80 per 
cent of the total flood losses, i.e. the damages to other 
items vsxy between 20 to 25 percent of the total losses. 

Thirdly, in their calculations they did not include 
the damages to railways and other central government 

33. Por our detailed calculations, see Annex Y(C)/Table 27 

and 28 . 
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organisations, which also sustain damages during floods, 

fourthly, in computing the average crop losses, etc. 
they did not take into account the inflationary trend 
prevailing' in the economy, i.e. the money values of losses 
for \rarious years were not being deflated by a standard 
defiant or , 

finally, they did not attempt to quantify the 
inOii'ect flood control benefits which in our estimates for 
HI® have turned out to be quite significant, 

(il) JGiER; 

In the early sixties the Ilinistry of Irrigation and 
Power, fOI, felt that in spite of the various commissions 
and Eiiquiiu’ Committees set up by the Government from time to 
tirae bo go into the problem of floods and their damages there 
was no scientific basis for the measurement of flood losses, 
and hence the flood control benefits. In view of this, in 
1964 the iiinistry gave a pro 3 ect to the WCABH to go into 
the problem of measurement of flood losses and to devise a 
suitable raethodology . In response to the request of the 
I/Iiins bry the FCAER undertook some field investigation in 
the Horth Bihar regions ^d submitted the report entitled, 
"jcientific Assessment of flood Damages'* in 1968. 
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v/ith regard to the jnethodology devised hy the HCaER 
for L 1 C calculation of flood damages ms would like to remark 
'ciat r le methodology msh very scientific^^. particularly 
their method of calculation of indirect flood damages was 
suoerior to any other methodology available in this country. 

Jut so far as the calculation of flood control benefits 
of a multi-purpose river valley project is concerned, their 
at Gem pt had covered only a part of the actual benefits which 
are likely to accrue from the project. Their methodology 
was suitable only for the calculation of a part of the 
direct primary flood control benefits. 

(ill) UAo GUPTA & PEARCE! 

Jasgupta and Pearce in their case study on "The 

'xc: 

Damodcir Valley Flood Control Scheme" had rejected the 
official ap or each of estimation of flood control benefits on 
various grounds. As an alternative to the official approach, 
they h'd developed a method of their ovm, viz. , "Probability 


34. For detailed discussions, see, "Scientific Assessment 
of Flood Famages" ECAER, 1968. 

35. A.K. Jasgupta and J.W. Pearce, "CBA: The or j’' and 
Practice, Chapter Z", Macmillan, 1972. 
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Distribution of Peak Plow Method" with the assumption that 
flood damage was a function of the peakflow only. 

But with regard to their method of estimation of 
benefits we feel that their method only provides a convenient 
firsi approximation because the level of damage also depends 
on various other considerations. Further , their method had 
not taken into account the indirect flood control benefits, 
which are quite important for a flood control project. 

5.3.3 Our Methodology of Calculation of Flood Control Benefits ; 

On account of the drawbacks associated xi/ith the 
existing methodologies of calculation of flood control 
benefits in India, m this study we have made an attempt to 
develop a methodology for computation of these benefits in a 
comprehensive manner. 

(i) I he Steps Adopted ; 

In our methodology we have adopted the aforementioned 
four~fold classification of the economic benefits and then 
expressed the benefits in relation to the objectives of 
economic planning in the country. In this chapter we have 
estimated the project benefits in terms of aggregate consumption 

A schematic diagram of the classification of the flood 
conurol benefits is provided in Annex V/iippendix II. 


36 . 
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oTDjjective. The steps in our estimation are as follows. 

First of all, we have identified the different kinds of 
benefits that would flow from the project, and then we have 
grouped them as per our classification of econotaic benefits 
providing justification for the same. IText, we have 
computed the "net output" expected to flow from tne different 
components of the xoroject. After computing the "net outpux", 
we have made an attempt to find a suitable measure for the 
aggregation of the benefits at a point of time. The prices 
of the goods and services in terms of "consumers" willingness 
to pay"-^' have provided us with tne measure. However, 
whenever there x^ere some discrepancies between the market 
prices and the "consumers’ willingness to pay", we have 
decided to estimate the "shadow prices" or "accounting prices" 
for the relevant output of the project, 

(ii) The net output and Prices ; 

The "net output" in our analysis has been ascertained 
as the additions to supply, which would not have been possible 
in the absence of the project, but not substitutes for supply. 

37. The concept of "willingness xo pay" was first 

developed by Jules hupuit (184-4). He recognised aiaon^, 
other things the existing consumers’ surplus and 
proposed chat benefits to the community from public 
enterprises like bridges and roads are not the 
revenues generated to the pxiblic treasury, the actual 
payments of the public, but the public willingness to 
pay, that is, the sum of actual payments and consumers’ 
surplus « 
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The ma^or output of the project would consist of the final 
consumers' goods and producers' goods. Further, most of tne 
final consumers' goods of the project are ascertained to be 
the additional agricultural products like paddy, wheat, 
pulses, jute, vegetables and fish, etc. But as we know, 
the market prices of these products are very close to 
competitive prices. Secondly, there is no strict rationing, 
nor there is any monopoly power exercised by any consumer 
of these products in the market. Thirdly, it is envisaged 
that the additional total supply due to the project would 
not bring about any significant change in the market prices. 
On account of these factors we have boldly assumed that the 
market prices of these products would approximately reflect 
the "consumers' willingness to pay", and hence, the 
appropriate "shadow prices" for the project’s agricultural 
output. 'Therefore, the market prices of these output at the 
base year level have been used by us as a rou^ measure of 
the consumers' willingness to pay. 

On the other hand, another important output of the 
project, namely, electricity is both a consiamers’ good as 
well as a producers' good. The prices of electricity in 
India are almost invariably administered prices. Further, 
there is a monopoly power in the hands of the Government in 
relation to its supply. Thus, it is normally expected that 



77 


the maxket prices do not reflect the users (consumers) willing** 
ness to pay. This necessitates the determination of the shadow 
price of electricity. But in the absence of adequate data 
for the estimation of shadow prices we hat^-e resorted to a 
method of approximation in the form of a "weight" and that 
weight has been used by us in estimating the market prices, 

PiimivRY BLOOD CONTROL BENDPITS; 

The primary flood control benefits of the project are 
the first round effects v/hich would flow directly or indirectly 
in the form of (i) the recurring damages averted and the 
adjustment costs saved, (ii) additional agnculxural output 
generated in the flood -plain, and (iii) the consequent 
benefits flowing from the reservoir and embankments, created 
for flood control. Normally these benefits would accrue 
from the physical effects of the project on the users of 
goods and services, VJhile (i) and (lii) constitute the 
direct primary flood control benefits in our terminology, the 
(ii) would be an important constituent of the indirect flood 
control benefits. 

The direct primary flood control benefits of the 
project are expected to occur immediately after the project 
is completed. Those benefits are likely to accrue to the 
people and institutions, which are directly affected by flood.s. 
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Besides, another section of the population and institution 
\/ould he benefited from the hig reservoir and the emhanlcments 
created for flood, control. Por the sake of simplicity, ve 
have divided these benefits into three kinds; 

(a) Reservoir benefits, 

(b) Embankment benefits, and 

(c) Eamaoe aversion benefits. 

(a) Reservoir Benefits ; 

The big reservoir proposed to be constructed for 
impounding the flood waters would provide potential for fish 
and wildlife development as well as tourism development. 
Moreover, consequent upon the fall in the reservoir level in 
slack seasons there would be opportunities for cultivation 
of the lands in the periphery of the reservoir. The net 
“value added" by the exploitation of each of these potentials 
created would comprise the direct primary benefits attributable 
to the project. 

In order to estimate these benefits in terms of our 
unit of measurement (i.e., in terms of the base year's 
aggregate consumption level), we have, firsb of all, attempted 
to measure the benefits from the potential fisheries develop- 
ment in the reservoir area. On the basis of our data, 
collected from the Eisheries Research Station at Hirakud and 
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the Fisheries Department officials of the Government of Orissa, 
we have projected that the fisheries potentials of the 
reservoir area would be nearly 20 kg. per hectaj?e vjith some 
regular investment and 8-10 kg. per hectare without any 
investment.^® But with little conservatism wc have assumed 
that the average net yield of fish per hectare would be nearly 
6 kg. without any investment and 10 kg. with investment, 
secondly, we have assumed that in spite of the possibilities 
in fluctuations in the yield rates, these average yield rates 
would prevail throu^out the lifespan of the project. Further 
from the project authorities we have collected the information 
on the reservoir area. Nearly one lakh acres of land v/ould 
come under water by the reservoir after the completion of the 
project, v/ith these piece of information and the assumptions 
’we have estimated that the net value added from the fisheries 
developmenx would be approximately 2400 (luintals of fish 
without any investment and 4000 <iuintals with certain 
investment by the Government. Then with the nelp of the 
base year market price of Hs.500 per quintal of fish, we 
have converted these net value added figures into monetary 
terms. Accordingly the benefits from fisheries development 
would be approximately Rs.12 lakhs per anium without any 

38. This information is based on the fisheries potential 
development in the Hirakud reservoir area. 
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investment and Rs,20 lakhs with investment. 

Secondly, with regard to the wildlife development, 
v/e have projected that with the existing development pat corns 
in Orissa, there would he no scope for wildlife development 
in the reservoir area. That too, since we hove visualised 
for fisheries development in future, any wildlife development 
scheme would defeat the former objective. 

Thirdly, with respect to recreation development, v;e 
have projected that althou^ a potential would be created, 

Its net contribution in terms of "value added" to national 
income v;ould be insignificant or even nil, 

Fourthly, with regard to the calculation of additional 
gains from the agricultural development (possibly to be 
undertaken) in the periphery lands of the reservoir we have 
projected that at least 10,000 acres of cultivable area, 
which IS half of the total area supposed to be released in 
the slack season, would be available during the Rabi and 
Summer seasons. With this information from the project 
authorities we have attempted to calculate the benefits froia 
the cultivable lands and for this purpose we have adopted 
bhe following simplifications^^, viz.| (i) at least, a sin^o 

39 • These simplifications have b^^en developed by us on 

the basis of our data from the Ilirakud reservoir area 
as well as our discussions with the field officials. 
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crop would be grown in the periphery areas; (ii) the gene-ral 
cropping pattern envisaged as that nearly 50‘-. of this land 
would be covered with balua (local) and IITV paddy and the 
rest 50^ would be covered with vegetables or pulses like 
iiiung, bin (blackgram ), etc. 

Then we have derived the per acre average net benefit 
figures for different crops by imputation. In 1978, the 
per acre net benefits from paddy cultivabion was nearly 
Ss. 1,000 and for pulses and vegetables it was nearly ik.s.600. 
/hen these figures were deflated by us (with Q°h standard 
deflator)^^ to xhe base year (1973) level, we obtained the 
per acre net benefits as Rs,680/“ snd ils,480/- respectivelj'’* 

On the basis of these results and otir simplifications, 
the net benefits from paddy cultivation in die reservoir 
area is valued at nearly Es.54»0 lakhs per annum and the 
same from pulses and vegetables is valued at 1.3,20.4 lakhs 
per annum approximately. Thus, the total benefits from uhe 
agricultural operations in the periphery reservoir area 
would be Rs.54.4 lakhs per annum approximately. 


40. Tills standard deflator is based on the average 

inflationary rate of 8^, which has been estimated 
to be prevailed in India during the last two decades. 
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Cb) Embankment Benefits ; 

In most of the flood control projects, strengthening 
of the existing embankments or construction of new embankments 
with suitable flood gates and road above them for flood 
fighting becomes inevitable to ensure full flood protection, 
fhese roads above the embankments which would connect the 
interior areas to the developed areas, would also facilitate 
the marketing of agricultural inputs and outputs. Further, 
these roads would provide cheaper and easy transportation 
facilities to the people in the flood-plain, fhe net "value 
added" by these roads, measured in terms of "willingness to 
pay" bj' the users of the facilities minus the cost of supply, 
should be treated a,s direct primary benefit of the project. 

But unfortunately, due to the paucity of data in 
this regard, we have neglected these benefits in our estimates. 

( c ) Damage Aversion Benefits ; 

The potential gams likely to accrue to the society 
from the aversion of recurring flood damages in the flood- 
plain have been included in this category. These gains are 
expected to flow directly from the use of the services 
provided by the project. In respect of the unit of measure- 
ment of these benefits, we have assumed that people would be 
willing to pay, at least, as much as the value of losses that 
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woiild. have heen sustained hy them in the absence of the 
project, rie nc e , txie average losses likely to be prevented, 
measured at the base year price level have provided us with 
The unit of measur eijient for computation of such benefits. 

In oar analysis these benefits comprise the direct 
physical damages to property, indirect daoiiages to agriculbur-l., 
industrial and comraercial activities, indirect damages to 
communication and transportation systems, and the adjusbmenc 
costs involved in providing emergency services before, during 
and after the floods . 

(1 ) Direct Damages ; 

Generally bhe direct physical damages from floods 
occur either through overflow actions or backwater actions 
of flood waters. These damages include, inter alia, the 
following class of property damages, which sustain losses 
due to the direct touch of flood waters, namely; 

(a) damages to crops, 

(b) damages to private houses, 

(c) damages to livestocks, 

(d) damages to roads and public works facilities, 

(e) damages to communication systems, 

(f) damages to major transport systems, 

f 

(g) damages to forestry and fishing, and 

(h) damages to industries in the flood-plain. 
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However, in our calculation of direct damages, the 
last two classes of property damages have been neglected 
because they were not found to be significant in the Brahmani 
flood-plain. But to estimate the physical damages to other 
items ^^?e have collected the time series data from different 
sources. Since the sources used by us have already been 
elaborated in the preceding chapter, ^^/e may now explain our 
methodology and approach of calculation of these benefits, 

Birst of all, with a view to compute the net crop 
losses^”^ due to floods we have collected the data on the 
total cultivated area affected and the loss of yields in 
quintals of paddy. These data were available at the block 
level. But in most cases these loss figures were not expressed 
in monetary terms. Hence, we have converted them into monetary 
tens by using the v/holesale market prices of paddy, collected 
from the Market Intelligence Section of the food and Civil 
oupplies Department, Govt, of Orissa, On the oasis of our 
assumption that a certain percentage of gross crop losses 
would be recovered as the additional gams during Babi sea.son, 
we have subtracted these additional gams from the gross crop 
losses and finally arrived at the net crop losses occurring 

The net crop losses due to floods have constituted^ 
nearly 75 to 80 percent of the total flood losses in 
the Brahmani flood-plain. 


41. 
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to the society from the ravages of floods. These net crop 
loss figures for different years and for different hlocks 
in the Brahmani flood-plain are provided in column 19 of 
tables 1-24-/ Annex V. 

Secondly, in respect of the damages to private houses, 
v/c have collecbed the data on the nunher of private houses 
affected hy floods and their valuations at market prices as 
provided hy the auchorities. Thirdly, in resx^ect of the 
damages to livestock, we have got the data, on their casualities 
and their valuations at market prices. In che event of the 
non-availahility of money values, we made the relevant 
estimates with the help of current market prices. Pourtlily, 
in respect of the damages to GP & Samiti roads, minor 
irrigation projects, NAC/ Municipal and public works facilities, 
we used the official data v/ith some minor modifications. The 
total losses to the above items are given in Tables 1-24/ 

Annex V. 

Lastly, in respect of the calculation of direct 
damages to the Central Government organizations, which operate 
in the Brahmani flood-plain, we have collecfcea bhe r el even b 
data from railways, national highways and posts and telegraxoL 
department, Govt, of India. The damage sad loss figures bo 
each of these organizations for different years have been 
provided in table 26/Annex V. 
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In addition to these above varieties of property 
damages, another form of direct damage caused by floods has 
been identified, namely, the damages to cultivable land 
from sand -casting. Sometimes also it is argued that the 
benefits flowing from the control of sand-casting should be 
included in the form of damage aversion benefits. But we 
have rejected this argument on the following grounds. First, 
flood waters also deposit silts in the vicij.iity of the river 
and thereby enrich the fertility of lands. The productivity?’ 
of lands increases due to this silt deposit, oince this 
positive effect of silt deposit would counteract the negative 
effects of sand-casting, we have neglected both the effects 
in our calculation of direct flood damages, oecondly, as 
both these effects have already been taken cane of in the 
calculation of net crop losses, their inclusion would have 
amounted to double counting. 

(2) Indirect Damages ; 

The losses arising out of the effects of floods may 
cause interruptions in normal social and economic activities 
in the region in particular and the v/holc nation in general. 
Like disruption of the communication and transportation 
systems, inability to perform routine agricultural, industrial 
and commercial activities and the non-av'^il.-bility of services 
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due to floods, may result in loss of earnings and incomes 
not only in the area flooded but outside too, The losses 
from these effects have been classified as indirect flood 
damages. A few examples of such losses may be cited ass 
losses incurred by food -process mg industries due to crop 
damages; losses incurred bj? the industries due to non- 
availability of raw materials owing to traffic disruption; 
loss of revenues to transport sectors; and loss of earning to 
wage labourers. 

However, all these losses are likely to be short lived. 
There is also every likelihood that tho above mentioned 
activities would step up their production processes once the 
flood waters receded and communications are restored. Even 
for Che wage labourers, lots of 30b opDortunibies would be 
created after the floods by which they could compensate their 
losses. In addition, some of the losses in the flood -plain 
may be off-set by expanded production else\JhGre in the 
economy. Thus, in our opinion, the net indirect damages 
would not be very significant as compared with the magnitude 
of direct flood damages. Eurthermore, the constraints of 
data availability bo introduce such sophistications into tho 
calculations, have forced us to neglect these indirect flood 
damages. Notwithstanding these limita,tions , in case of the 
damages to railways these indirect losses have been included 
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because tbe railway authorities could provide us the desired 
data. 

( 3 ) M.iustment Costs; (relief, grants and loans ) 

The protection from flood hazards requires adequate 
emergency and flood fighting measures. In order to minimise 
the magnitude of losses, the Governments normally take some 
emergency actions before, during and after the floods. Llore- 
over, to tide over the temporary disequilibrium, the Government 
further provide grants and loans to the affected persons. In 
addition to these Governmental measures, other voluntary 
non-official organizations also promptly come forward to 
undertake relief measures in the flood afflicted areas. All 
these expenses attributable to floods are termed as adjustment 
costs. These costs, among other things, include the emergency 
expenses likes (a) evacuation of persons and property in 
advance of floods and subsequent reoccupations; (b) flood 
fighting, (c) disaster relief, (d) increased cost of continuing 
normal operations during floods, and (e) miscellaneous 
emergency services such as increased police and army patrol. 

It IS expected that the completion of the IILIP would 
ensure full flood control in the Brahmam jflood-plain. This 
guarantee from floods, in its turn, would result in saving 
of the expenses on emergency and restoration actions; hence. 
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tlie adjustment costs would constitute a part of project 
benefits. But in our opinion these adjustnenx costs should 
not he considered as part of project "benefits because txiese 
are simply the "transfer payments" in the economy. In this 
regard we can point out that it is well articulated in the 
dJCA that transfej’ payments do not constitute a part of txie 
benefit from the point of Tiew of aggregate consumption 
objective. Since we have adopted aggregate consumption gains 
as the unit of measurement for calculating the project benefits, 
^^/e have dropped these "adjustment costs" in our calculations. 

The calculations of the "damage aversion benefits" 
have been synthesised in the following table; 


Table 1 ; ESTIKA TIiS OF .DAI.IAGE AFERSIOh BEITBriTS OB THE EMP 

(Figures in lakh .Bs. *) 

BT’.'lToI Sfea/oi^aaization Net benefits Net benefits 

exoected to be benefited at market prices at base year 

prices. 


1. Av. property losses proposed 
to be saved in Cuttack dist. 

234.09 

222.65 

2. Av. property losses proposed 
to be saved in Bhenkanal dist. 

25.29 

23.13 

5. Av. losses proposed to be saved 
to central Govt, organizations 
operating in the Brahmani flood- 
plain. 

10.53 

8.98 

Total 

269.71 

254.76 
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The resiilts incorporated in tiie table above have been 
derived from, our calculations provided in tables 1-28/ Annex V« 

However, one should note ax this stage that these 
average damage aversion benefits would be achieved only when 
there would be 100^ flood protection. Hence, the next 
important question arises- to what extent the project could 
provide guarantee from floods? As the project authorities 
could not provide any convincing answer bo this question, we 
had to resort bo a method of empirical verification, in 
which we examined the extent to which Hirakud dam has prevented 
losses in the Malianadi flood-plain. Our primary survey results 
which are given in table 29/ Annex V(D) have proved that wibnin 
6-15 and 16-25 years of completion of the project, the 
cultivated area affected has been 5.295^ S'BO. 2.12^ of the 
previously affected areas respectively. Uith these results 
as the base we have projected that within 1—5, 6-15 and 16— 25 
years of completion of the the percentage of losses would 

be 5^, 2.3% and 2%o of the average flood losses respectively. 

further, we have assumed that even after the peak 
stage of the project, the flood losses would continue "bo be 
2%o of the average current losses because there may not be 
100/o flood protection. Although there is every possibility 
that the flood control capacity of the project would deteriorate 
further after 50 years due to heavy siltation in the reservoir 
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area, v/e have not attempted to estimate the honefits beyond 
50 years in order to avoid uncertanties in the project 
output. In accordance with these assumptions our projected 
damage aversion benefits per annum at base year price level 
would bo approximately Rs.242.02 lakhs between 1983-88, 
PlS,248.39 lakhs between 1988-1998 and Ils. 249*66 lakhs between 
1998-2008 and the rest. 


DI dfiCT PRIlIiidY PlOOh CONTROL BRMEPITSs SIMEI) UP; 

To sum up the calculations of direct primary flood 
control benefits for the project, we have prepared the 
following table. 


Table 2 ; PROJECTED DIRECT PREIiRY PLOOD CONTROL BENEFITS 



OF THE RMP ( in 

terms of 

aggr e gat e 

( Figures 

consumption) 

in lakh Rs . ) 

SI. 

Nature & source 

Net benefits per annum at base 

yr. price 

No, 

of benefits 

1983-88 

1988-98 

1998-2008 

2008- 

onwards 

1. 

Reservoir Benefits; 

a) Fisheries Dev. 

12.00 

12.00 

12.00 

12.00 


b) Wildlife Dev. 

(20.00) 

(20.00) 

(20.00) 

(20.00) 


c) Recreation Dev. 

- 

- 

- 

- 


d) Agr. dev, in the 

54.40 

54.40 

54.40 

54.40 

2. 

Reservoir area. 

Embankment Benefits 

Negl. 

Negl. 

Negl. 

Negl. 

3. 

Damage Aversion Bene. 

242.02 

248.39 

249.66 

249.66 


Total 

308.42 

314.79 

316.06 

316.06 


Note; Fig, within brackets are the net benefit figures with 
investment for fisheries development. 
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The above table shows the amual direct primary flood 
control benefits for various years at base year price levels, 
iiithin 1985-1988, the total additional benefits generated in 
the economy would be Rs. 308.42 lakhs under the assumption of 
no additional investment in fisheries development. In case 
there would be some investment for exploitation of the 
additional fisheries potentials, these benefits would go upto 
Rs.316.42 lakhs. Ultimately from 1995^2008 and above these 
benefits would be Rs.316.06 lakhs per annum at base year 
price levels without any investment in fisheries development. 


lEDIxGECT PRUuhRT RLOQD CONTROL MlNSPITdi 

In this section we have attempted to define the 
indirect benefits in terms of externalities. The indirect 
primary benefits as crib able to the project would be the 
consequent effects flowing throu^ externalities for which 
no payments would be made by the users. These benefits are 

likely to occur when individuals start realizing the economic 

^ 4-2 

consequences o f technological external effects. Further, 

these effects ^^ould result either from production of project 
output or services or from its use by others. 


42. The technological external effe^s ^ 

externalities occur when the production function 
-oroducer or the utility function of the 
gfffed foS^er is altered due to physical interaction. 
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Moreover, it is well recognised that in case of a 
mult i-pur pose river valley project the presence of externalities 
IS widespread. More particularly, their presence would he 
pronounced if there is flood control objective, fhe RIIP is 
likely to provide means to particular economic and social 
ends in an indirect way, and these means, in their turn, 

\Joula give rise to indirect benefits which would occur due 
to the following external impacts; viz., 

(i) additional agricultural operations, 

(ii) increased land values, 

(lii) extension of drinking water facilities, 

(iv) extension of navigation facilities, 

(v) additional fish and wildlife development, and 

(vi) saving of transportation and construction costs. 

(i) Benefits from Additional Agricultural Operations : 

The construction of the BMP accompanied by strong 
embankments and flood-gates would not only provide guarantee 
against recurring crop damages, but woula also ensure 
cert aini-ty for agricultural operations in the flood -pi am. 
further, the regulated and continuous flow of water in the 
river would er^ance the irrigation potentials in the viciniuy 
of -Che river. Hence, it is generally expected that the 
farmers would try to reclaim the sub-marginal lands (namely. 
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sand-casted, v;aber-logged and salxne affected ), which were 
abandoned for cultivation, purposes owing to higher cost of 
cultivation. In other words the sand-casted, water-logged 
and saline affected lands are likely to coiie under cultiva,tion 
because the net gains from these lands would he positive. 
I'-oreover, the additional savings generated due to the 
protection of physical property would induce the f aimers for 
reiiivestment of funds for agricultural development. Apart 
from these follow-up actions by the farmers themselves, the 
agricultural supporting ^id extension services provided bj?' 
the Governments as well as the extension of credit facilities 
by the banking and financial institutions would provide 
incentives to the farmers to reclaim the sub-marginal lands, 
and thereby the area under cultivation would be enhanced. 

In short, we can say that the PdiP is likely to create 
additional op lort unities for the best utilization of land 
and thereby generace additional agricultural output in its 
flood-plain due bo the following reasons. 

(a) enhanced area under cultivation, 

(b) growth of irrigation potentials, 

(c) changing cropping patterns, ^d 

(d) improved methods of cultivation. 
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cultivation has increased over the years in the Mahanadi 
flood-plain. Assuming the area cultivated in the base year 
(i.e. 1955) to be 100%, this figure in the lower and lowermost 
flood-plain has gone upto 126.14^ in. I960, 143.2% in 1970 
and 167.1^ in 1977? and in the middle flood-plain it has 
gone upto 131.10%, 152.10% and 188.5% m the respective yeors. 

these results as our base we have assumed that ultiiaately 
die additional area reclaimable in the middle flood-plain 
and lower flood-plain of the Brahmani system x;ould be 75% 
and 60% respectively. These assumptions in respect of the 
reclamation of cultivable lands along with detailed break up 
for reclamation of sand-casted as well as water-logged areas 
durin g different time periods and for different segments of 
the flood-plain are given in table 53/ Annex Y, While the 
reclamation of sand-casted areas in the upper most flood— plain 
would be 60% of the flood affected areas after 25 years, tte 
same would be 15% in the lowermosb flood -plain. Similarly 
with regard to the reclamation of water-logged areas it is 
further assumed that the ultimate recitation in the upper- 
most portion would be 15% whereas in the loi/ermost portion 
It would be 45% of the cultivated area affected by floods. 

On the basis of these assumptions we have estimated 
the additional area expected to be reclaimed by the maturity 
stage of the project. The block— wise detail figures are given 



97 


in table 34/Annex 7(E). The table also shows the sand-casted 
and water-logged areas expected to be reclaimed in different 
years in different blocks of the flood -plain. ^7 "this method 
it i s estimated that the total cultivable area to be reclaimed 
in the flood-plain after 25 years of the completion of the 
project would be 2,08,232 acreas (1,21,695 acres water-logged 
and 86,537 acres sand-casted). Within the various segments 
of the flood -plain, the middle portion oi the lower flood- 
plain would reclaim the maximum cultigable area i.e. 80, loo 
acres and the upper portion of the middle flood-plain the 
lowest, i.e,, 10,575 acres. 

Next, we have projected the net benefits to be accrued 
from these above reclaimable cultivable lands. In order to 
calcidate these benefits in monetary terms, ^^?e have further 
relied on our primary survey data, collected from our sample 
blocks of the Mahanadi flood -plain. In table 3l/'^iaiex 7(D), 
we have reported the cropping patterns, yield rates and the 
net income generated per acre per crop for different years 
in the sample blocks. The results in the table have revealed 
that there have been significant changes in the cropping 
patterns, yield rates and in the net income generated per 
acre. The blocks in the lower flood-plain which were 
sustaining heavy losses before the construction of the 
Hirakud dam have achieved the maximum benefits in terms of 
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addibional agricultural output. Nevertheless, each block 
in the flood-plain has been benefited in tertis of additional 
net gams from the cultivable lands. In table 32/ -Annex V(])), 
the neb income generated per acre under irrigated and non- 
irrigated conditions from 1955 to 1977 have been given. On 
the basis of these net gam figures ye hive calculated the 
net income figures expected to flow to the society from the 
reclamation of sub-marginal lands m the Brahmani flood- 
plain. In table 35/Annex V(E) we have provided These net 
gains expected to flov/ to the society ab the base year prices, 
'fhese net benefit figures have been worket'. out for different 
poi'tions of the flood-plain and also for different time 
periods. ilthoug]i these benefit figures are likely to 
increase over the years, as a method of simplification we 
have pr 03 scted same trend of development for the periods from 
1983-88, then another increased trend for 1988-1998, and 
a third increased trend for 1998-2008, 

bimultaueously we have incorporated the additional 
gams that would flow from irrigation development in the 
flood-plain"^^. It is normally expected that owing to regulated 


43. rfith regard to the irrigation development, we have 

adopted a very bold assumption that bhe benefits from 
irrigation are attributable to flood control becau.se 
we have envisaged that without flood conbrol no 
irrigation is possible in the flood -plain. 
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and continuous flow of water in the river througfiout the 
year there would be development of lift irrigation facilities 
in the adjacent areas of the river. The continuous flow of 
water would also enhance the ground water potentials in the 
flood-plain, which would be exploited through dug-well 
systems or by other methods of lift irrigation. But the 
irrigation potentials would vary from one portion of the 
flood -pi am to another. In this regard we have assumed that 
the ultimate irrigation development would be 25»30,45»45 s^nd 
30 percent of the additional cultivable area m the upper 
and lov;er portion of the middle flood -plain respectively* 
These assumptions are based on our knowledge gamed from the 
control project area. Of course, these assumptions may 
change due to the increased emphasis placed on irrigation 
development through various national plans. 

With these sets of assumptions we have calculated the 
net gams from tiie reclamation of cultivable land in the 
Brahmani flood-plain. These net benefit figures in different 
time periods and for different segpients of the flood— plain 
at the base year price levels are given in column (5) of 
table 35/ihnex V(]?). This colimn also indicates the benefits 
from development of irrigation potential in the flood-plain. 
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C^) - ^d-itional Benefits from the present Cultivated -Area ; 

i/ith respecb to the impact of the pro;]ect on the 
present cultivated area in the flood-plain, we have envisaged 
that since there would he changes in the cropping patterns 
and further improvements in the methods of cultivation, some 
additional net output would he generated. This xjould happen 
hecau.se the security from floods might provide incentives to tne 
farmers either to go for high yielding varieties of cultivc-uion 
or to improved methods with the existing cultivation stando.rds. 
Our survey results, provided in table 30 d, 3l/“^tonex \r(D), n<-ve 
proved that the number and variety of crops grown and the 
net benefits from cultivation in the Lahanadi flood— plain 
have improved significantly after the completion of the 
Hirakud project. '''Jith the help of these indicators we have 
calculated the net benefits likelj'’ to occur from the presenc 
cultivated lands in the Brahmani flood -plain. Our projected 
estimations are given in table 36 /-Annex V(E). however, wich 
regard to these projections we have adopteo. che following 
assumptions 2 (i) that there would be full development of 
these cultivated lands within 15 years of the completion of 
tne project, hence, the additional net income figures per 
acre have been computed with the sixties stanoard of the 
control project as the base, (li) that the development of 
irrigation within these 15 years would be, at least 255'= of 
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the cultivated area for the entire flood-plain except the 
middle porxion of the lower flood-plain. In the latter 
segment it would he 30^. 

Ihe net gams for different segments of the flood-plain 
and for different time periods are given in column (4) of 
table 36/ Annex Y(E) at the base year price levels. 

In table 37/Annex V(E) we have furnished the projected 
indirect primary benefit figures expected to flow from 
additional agricultural operations in the Brahmani flood- 
plain after completion of the Bengali project. Ihe figures 
show the net benefits at base year price levels for different 
time periods and for different segments of the flood -plain. 

■t-iS per these calculations between 1983-88 these indirect 
Denefits per annum would amount to Bs. 1,043. 25 lakhs at 
base year price levels. While within 1988-1998, these 
benefits per annum, would be Bs. 2, 697*42 lakhs at base year 
price levels, within 1998-2008, these figures would increase 
upto Es. 4, 180.63 lakhs. Beyond 2008 till tin lifespan of 
the project, these benefits have been assumed to be the same. 

(ii) Benefits from Increased Land Values ; 

As a result of the security from flood losses to 
crops, sand-casting, water-logging and from salinity, it is 
expected that the land values in the flood— plain (both in 
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real and monetary terms) would gradually increase. JPurtlier-- 
iiiore, the consequent rise in productivi'cy oi land would also 
enhance the land va-lues . These increased lard, values are 
likely bo form a part of indirect henefits of the project 
because they would he accrued by the farmers ^^J'lthout making 
any payment to the project authorities. But since this sort 
of benefit has already been taken care of by (i) above in 
terms of aggregate consumption objectives, we have decided 
to drop them from our calculation to avoid double counting. 

(ill) Benefits from Extension of Drinking water l'acilitie_s s 

The regulated and assured flo^^ of water in the river, 
the consequent reduction in salinity in the down stream ana 
che growth of ground water potentials would pirovide opportu- 
nities for drinking water facilities to villages, municipc-a-i- 
ties or towns and industries in the flood— plain. As suen 
these facilities provide direct consumption gains and heiioe, 
should be measured in terms of 'willingness to pay’ by the 
users of these facilities. 

In case of the Itengali project there is every 
possibility that the drinking water facilities would be 
ex c ended to the villages in the vicinity ox the river during 
the summer season and also to the toT^naships like Talcher, 
Bhenkanal, Bhiiloan, Jajpur Road and Pattamundai. But the 
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non-availability of adequate data in this regard has 
oompelled us to drop these benefits from our calculations. 

( 1 V ) Benefits from Extension of Navigation facilities : 

Owing to the continuous flow of water in the mam 
river and its branches throu^out the year, some additional 
navigation potential would be generated in the hinterlands, 

The "value added by additional navigation opportunities 
may be assignable to the project. But with respect to the 
SI'-!CP, we have projected that the net gains from these potentials 
would be insignificant because of stiff competition from 
road transport. Besides, there is no important industrial 
or commercial centre located in this flood-plain ( nor there 
IS any possibility of growth) which would utilize the 
navigation potentials generated by the project. Por these 
reasons we have neglected these benefits in our calculation. 

(v) Benefits from .Additional Pish & feldlife Development; 

The increased flow of water and the extension of the 
sweet water belt in the river would ensure better opportunities 

44. The "value added" is defined as the value of the final 

product minus the value of the material inputs purchased 
by the producer (material inputs include raw materials, 
intermediate inputs, fuel, supplies and utilities such 
as water and electricity, but exclude capital equipment). 
In other irords, it is the value that has been added 
by the labour a,nd capital employed by the producer. 
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for fisli and wildlife development- particularly, the down 
stream part would be more suitable for wildlife like 
crocodiles- The net "value added" by these additional fish 
and Wildlife development are considered as the indirect 
benefits of the project. However, in case of the Rengali 
project, we have predicted that there i;ould be hardly any 
additional net "value added" from these potentials which 
would be taken im;o consideration as part of indirect benefits 
of the project. Hence, these benefits have also been 
neglected in our calculations of indirect oencxits, 

(vi) benefits froa paying of Trans port at ion. obstruct ion 

Costs ; 

Any flood control project is likelj'^ to save indirectly 
the costs of local transport becauso the insurance from flood 
hazards would provide opportunities for expansion of cheap 
transport facilities in the flood-plain and thereby mininise 
the transport costs oi the peoiile. further, tne project 
may save some construction costs of railways and roadways 
as there would be no need to raise them to flood heights. 

These savings would be, at least, equal to the 
indirect damages of roadways and railways, and since these 
damage figures have already been taken into account in our 
earlier calculation of direct primary benefits we have decided 
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to neglect them in this section. That too, these benefits 
\/ould not he very significant in the future years. 

The foregoing discussions and calculations have proved 
that among the indirect primary flood control benefits, the 
benefits from additional agricultural operations are most 
important and prominent. The other indirect benefits are 
relevant but not very significant; hence, they are neglected 
in our calculations. 

hISBCT & imiEECT PHIMARI FLOOD COMOL BBITEFITG: SWMED IIP 

To highlight the magnitude of direct and indirect 
primary flood control benefits in different years, we have 
synthesised our detailed calculations in the following table: 

Table 3 : PROJECTED DIKECT & INDLIECT PEMARY FLOOD CONTROL 
IEKSEITd 'OE TIIJ MF~ 





( Figures 

in lakh PlS. 

) 

ol. 

Nature of 

Net benefits ner annum at base 

year nrices 

• 

o 

benefits 

1983-88 

1988-98 

1998-2008 

2 008- onwards 

1. 

Direct primary 
benefits 

508.42 

314.79 

316.06 

316.06 

2. 

Indirect primary 
benefits 

1043.25 

2697.42 

4180.63 

4180.63 


Total 

1351.67 

3012.21 

4496 .69 

4496.69 
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The ahoTe table shows that the px-iaory flood control 
benefits of the pro;]ect per annom during the initial periods 
would be nearly Us. 1,351 . 6 7 lalihs, of winch the indirect 
benefits would be approximately Rs. 1,043. 25 lakhs. By the 
time the project attains its maturity stage, these primary 
benefits would go upto Rs .4, 496 .69 lakhs wibh Rs. 4, 180. 63 
as indirect benefits. The table further shows that while both 
kinds of benefits have increased over the years, the rate of 
increase with respect to the indirect benefits has became 
very high. Whereas the indirect benefits in the initial years 
x/ould be more than 3 times of the direct benefits, they would 
be nearly 13 times at the stage of maturity and afterwards. 

The above results have proved that the indirect primary 
flood control bexiefits would be much more significant in 
comparison to the direct primary flood control benefits of 
a multi-purpose project. However, these iix'irsct prinarj?' 
flood control benefits have been alwaj^s neglected by the 
■project authorities as well as by the CWC and Planning 
Coiami&sion, &ovt. of India. Thus, on the basis of these 
results we would like to develop the hypothesis that the 
indirect primary flood control benefits of a multi-purpose 
project are significant and prominent and hence, ought to be 
considered seriously in the evaluation of such projects. 
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bECOHDARY PLOOD CONTROL MEPITS; 

In section 5* 1*2 we have already mentioned about the 
types of secondary' benefits and our approach in measuring 
such benefits. Accordingly we have adopted a two-fold classi- 
fication of the conventional types of secondary benefits, viz., 
direct and indirect secondary benefits, 

( 1 ) Direct Secondary Benefits ; 

These benefits are likely to flow from the primary 
flood control benefits. Generally these benefits would occur 
along with the primary benefits but they \vould achieve signi- 
ficance after the peak period of direct primary flood control 
benefits, i.e, after 5 years of the completion of the project. 
These benefits would either ’stem-from’ or be 'induced-by* the 
primary benefits in the form of backward production linkages 
or forward production linkages respective!}' . The saving of 
physical property, the greater economic activicies undertaken 
lii the flood-plain v/ould result in increased incomes whicn 
would be partly saved or partly consumed. Thus, there x\/ould 
be increased demand for both consumer's and producers* goods 
or services. In their turn, the consumers' goods industries 
would step up their loroduction activities in the flood -pi am 
or outside. These activities would generate benefits like 
additional incomes and additional employment opportunities. 
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which are termed as direct secondary benefits of the project, 
file examples of ihese benefits maj' be cited as follows; due 
to additional agricultural operations in ciio flood-plain, t.ie 
int^ IS tries like sugar, jute, food processing, rice haulers, 
or oil crushers ( forward linkage effects) may come up or 
extend their production activities. Fur* the r, the additional 
agricultural operacions and the improved agricultural practices 
may provide incentives co sectors like fertilizers, pesticides 
or machinery ( back\ifard linkage effects) to expand their 
production, koreov&r, sectors like transport, tertiary, trade 
and commerce would be developed due to the benefits 

of flood control and are expected to generate additional 
incomes in the economy. Theoretically, the additional 
'value added" by all these sectors should be treated as 
project benefits in the second round. 

( 1 1 ) I ndirect jeoondary Benefits ; 

The impacts of direct secondary benefixs would flox\/ 
in the form of inciirect secondary benefits eitn-'^r through 
’forward linkages' or through ’bacicward linkages’. The 
examples of such benefits are; xhe additional production 
activities in sectors like sugar, jute, food -processing, 
fertilizers and pesticides, rice haulers, etc. would require 
more of machinaries and machine parts and also other raw 
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ma-uerials. The sectors supplying these machinary machine 
parks and raw materials, in their turn, would step up their 
production activities. These additional production activities 
would generate some "net value" in terms of consumption 
"benefits. These additional gams, knovm as indirect secondary 
benefits, may he assigned to the project benefits. 

(ill) The Measurement Problems Involved ; 

Even though the occurrence of these secondary benefits 
of flood control are conceptually simple and clear, there 
ai’e severe measurement problems owing to: (a) lack of adequate 
data, (b) identification of the linkages associated with 
the primary benefits and (c) difficulties in attribution of 
the benefits to flood control. Sometimes the growth of the 
secondary sector might have been possible due to the develop- 
ment activities undertaken by the Government in the flood- 
plain. 

To get over problems such as these, it is suggested, 
that the consumption multiplier approach may be adopted. But 
in this context I/Iarglin^^ has suggested that the secondary 
consumption created through multiplier by the expenditures 
of the project users is not to be counted as a benefit from 
the point of viex; of aggregate consumption objective because 


45 . 


Stephen Marglin, op. cit. 
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it IS assumed that a corresponding malti;^lier chain would 
result from investment elsewhere in the economy. 

(iv) Our Estimations ; 

In addition to the above weaknesses as regards the 
system of measurementy we would like to mention further that 
a part of these secondary benefits have already been taken care 
of in our calculation of indirect primary benefits, furthermore, 
our survey results in the control project area have indicated 
that there have been no significant development of secondary 
sectors in the Mahanadi flood -plain. 

Hence, fox’ all these reasons \^e hrve restrained 
ourselves from attemoting to measure tne secondary flood 
control benefits of the Eengali pro 3 ect, 

5.4 P0¥dR GfilERiiTIOH BERnfllo Oi' THE PROJECT: 

The power generation aspect of the Rengali project 
as envisaged in its project report comprise? an installed 
capacity of 100 I 'J at the initial years and 200 MW ultimately. 
But since detailed technical calculations as well as the year 
of operation, etc. with respect to 4 x 50 MW of ultimate 
installed capacity are not available in the project report, 
we have decided to concentrate oiir estimation on the proposed 
installed capacity of 100 MW, with this much of installed 
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capacity, it is estimated that the net firm energy available 
\/ould be 525 million KWH and the secondary energy generation 
would be 146 million KWH. Purther, it is proposed that with 
the commissioning of the Koel-karo project in Binar, the net 
firm energy available would be 631*8 M. KV/H and the secondary 
energy generation would be 60 M. KV/H. VJe have attempted 
below to calculate the benefits ( of course primary benefits 
only) from these power generations; first on the basis of 
the engineering methodology, and, secondly on the basis of 
our oxm metnodology. 

5.4.1 Calculations by the Engineering Methodology ; 

Generally, the power engineers calculate the benefits 
from power generation of a multi-purpose river valley 
project on the basis alternative costs of energy generation 
i.e. saving in costs. They calculate the per unit cost of 
power generation from the hydrosystem and alien compare it 
with the alternative source of power generation i.e. the 
thermal system. The difference between these costs, provides 
them the per unit benefit from energy. 

The latest cost estimation of the Bengali power project 
stands at approximately 10 paisa per unit of energy, whereas 
the corresponding cost from thermal power in Orissa is around 
15 paisa. Hence, the per unit benefit from the energy amounts 
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to 5 paisa for th.e Rengali project. Mhering to tins 
methodology of calculation, the amount of henefit from pov;cr 
generation would ho nearly Rs.261.5 lakhs pev annum from 
1983 - 1988 and Its. 316.0 lakhs from 1988 onwards. 

But this method of estimation has failed to reflect 
Imie benefits in terms of the ‘-value added’ in the economjr, 
whicn IS supposed to represent the aggregate consumption 
objective of national planning. 

5.4 *2 Calculations by Our Methodology ; 

We have attempted to express these primary power 
generation benefits in terms of "value added", measured by 
the consumers' "willingness to pay" rather thai what they 
actually pay m the market. Ordinarily the users 'willingness 
to pay’ for pow. r can be taken as a measure of the contribution 
of power to aggregate consumption. 

In order to calculate the ’value added’ from power 
generation we have adopted some methods of o Dp eoximation. . 

By this EBthod, 'the gross value added by power generation 
x/ould be the benefits accruing to society from its consumption, 
j'he steps of our calculation of tiiese benefits are as follows; 

first of nil, we have allocated the net firm energj' 
expected to be available from 1985 between different sectors 
of 'the economy, i.e., between those whicLi use power either for 
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consumption purposes or for production purposes. The alloca- 
tion for 1983-85 has been based on the projected consumption 
patterns of the OoEB^^ for the year 1982-83. On the basis 
of their percentage of allocation we have estimated the firm 
energy that would be available to each consuming sector. The 
results show that out of 5»230 lakh KlH of projected net firm 
energy available from the project, the industries only would 
consume about 4,826 lakh KWH (i.e. 92.28 percent) and the 
rest would flow to other consuming sectors. The projected 
absoluce energy figures likely to be available to each sector, 
along with their percentages for different years are given in 
table 38/ Annex ¥(]?). Similarly for 1985-86 we have allocated 
the energy on the basis of the consumption paxxerns of 1983-04. 

Secondly, we have assumed that, at least, by 1988, the 
Koel-Karo project in Bihar would be commissioned? thus the 
potential net firm energy available would be raised to 6,320 
lakh KWH. We have allocated this energy between different 
sectors on the basis of our projection of the distribution 
pattern that would prevail from 1988 onwards. This projection 
of ours IS based on the past and projected consumption trends 
upto 1984-85 and also on the trend of development activities 

46. See, "Groirtih of Energy Sales and System Demand" by the 
Orissa state Electricity Board (OSE:), submitted to the 
CEA, 1976-77, provided in Annex II/ Appendix II/Table 8. 
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expected to be -ondertaken in the future years. Accordins^ly 
the pro ejected absolute energy figures for different sectors 
have been calculated by us and the results are provided in 
coluion (5) of table 38/ Annex Y(F). Purthermore, we have 
assumed that this consumption pattern would continue for the 
rest part of the project life. 

Thirdly, we have assumed that each consuming sector 
would, at least, derive benefits to the extent it would be 
"willing to pay" the prices for its use. This approximately 
would measure the ’value added' to that sector. Hence, tiie 
maximum potential tariff rates, which the users are willing 
to part for using power, for each sets of consumers at the 
base year level (i.e. 1973-74 price level) have been used by 
us in calculating the gross value added by pox'er. By the 
help of the maximum tariff rates, which each sector is willing 
to pay, we have calculated the money value of energy in 
different sectors for different time periods. The total 
value of money they would be paying for the use of energy 
would rou^ly measure the "value added" by power in the 
respective sectors. These money values for each sector are 
given in columns (7), (8) and (9) of table kmex T(P), 

By adding these money values we have arrived at the "value 
added" figures for power generation, which would be Rs.700,12 
lakhs per annum from 1983-1985, Es.708.34 lakhs from 1985-88 
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and Rs. 859*84 lakhs per annum from 1988 onwards. 

But as we know, in a developing country like India 
\«?here the market prices of commodities like iDower and 
irrigation are administered prices, it i s generally expected 
that there market prices would be lower than the competitive 
market prices. These prices are not the eq,ailibrium prices 
^^?hlch iiTould reflect the true value of commodities. Thus, 
the prices offered in the market are not good indicators of 
social welfare. Under these circumstances, the ’’willingness 
to pay" would usually exceed the actual payments for the 
output. Therefore, there is a need to uSe the "shadow prices" 
of energy. 

Owing to lack of adequate data for the estimation of 

"shadow prices", we have followed a method of approximation 

in the form of a "weight" . This weight has been derived 

47 

from the conversion factors, used by the World Bank in 
evaluating the medium irrigation orojects in Orissa. The 
World Bank has computed a 60^ conversion factor to be used 
for all non-traded commodities. Since electricity is 
considered as a non~traded commodity, we have used the above 
conversion factor as the weight for imputing the benefits of 


47. World Bank, "India; Appraisal of the Orissa Irrigation 
Project", South Asia Projects Department, Agriculture 
Division C, August, 1977. 
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pov'er generation. With the help of this wei^t we have 
recalculated the benefits, v/hich would he ils.1166.85 lakhs, 
hs. 1180.57 lakhs and Rs. 1433.07 lakhs per annun from 1983-85, 
1985-88 and 1988 onwards respectively. 

5.5 INDIRECT PRIi>i4RY BEKEPITd OP TE2 PROJECT; 

Generally it is observed that some indirect benefits, 
associated with the project, are likely to flow from the very 
process of commencement of the construction x/orks. However, 
their occurrences would be prominent from the second and 
third year of project construction. VJhile some of these 
benefits are expected to continue to occur till the lifespan 
of the project, some of them would be reduced v/ith the 
completion of the project construction. 

These benefits are expected to flow from the following 
facilities created by the project; 

(i) development of communication facilities in the project 
area^ 

(ii) construction of buildings (residential and non- 
residential )| 

(ill) development of transport facilities; 

(iv) growth of trade and marketing facilities; 

(v) development of ’social overhead* like schools, hospitals, 
banks, posi: offices, etc. 
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Tlie lienefits from the above facilities are expected 
to flow to the users in the form of externalities, for which 
the project authorities do not charge any price. 

5 * 5-1 Benefits from Communication Development ; 

The site of the Bengali project is located in one of 
the backward areas of a backward district, namely, Bhenkanal, 
The area did not have any access roads during the rainy 
season because there were no bridges nor culverts on the hill 
streams and small rivers. But the commencement of the 
construction of the Bengali project has opened up easy 
communication opportunities in the area. Thereby, the people 
of the nearby villages have been benefited. Since the 
project has proposed to invest Bs.120 lakhs on these develop- 
ments, we have attempted below to calculate the indirect 
benefits to be generated out of them. 

In this regard Prof. Sen & Choudhury^^ have proposed 
that a perpetual return of 15^ ou the value of investment on 
buildings, roads and culverts should be taken as net indirect 
benefits from these facilities, following their estimates we 
have calculated the indirect benefits from the growth of 

48. Prof. A.K. Sen & Mrinal Batta Choudhury, "An Economic 
Evaluation of the Burgapur Fertilizer Projects A Case 
Study from India”, Indian Economic Review, 1970. 
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comniunica-tion systems in the project area, i,e. the indirect 
benefits from investment on roads, bridges and culverts have 
been computed with 15^ rate of return. Firstly, we have 
calculated the year-wise and cumulative investment figures. 

Then with the help of 15^ rate of return as the indirect 
benefit from these investment, we have estimated the net 
benefit figures. With regard to the continuation of these 
benefits we have assumed that even when the project would be 
completed, these roads would persist with their accompanying 
benefits. Thus, the indirect benefits from the communication 
systems would continue to occur throughout the lifespan of the 
project . 

5.5.2 Benefits from Buildings ; 

The EIiIP proposes to invest Rs.200 lalchs for construction 
of residential and non— residential buildings. Certainly bhese 
structures would bring some benefits to the employees ox 
the project. Following Sen's argument we have assumed a 15/° 
perpetual return on these facilities. The indirect benefits 
from the roads and buildings are provided in coluian (6) of 
table 40/ Annex Y. 

5.5.3 Benefits from Transportation Development ; 

The development of roads and communication systems as 
well as the growth of markets have opened up opportunities for 
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transportation development to the area. In our judgement, 
the additional "value added" hy these transport services 
should he considered as the indirect benefits of the proved;. 

We have tried below to calculate the contribution of these 
transport services. 

In order to compute these benefits we have collected 
data for various years on the number of buses plying in 
between the project site and other places. The data is 
provided in columns (7) and (8) of table 40/ -Annex V. The 
data has shown that while there was no bus service available 
to the project site in 1972-73, li has gone up from 2 in 
1973-74 to 11 during 1978-79. Then we have approximated that 
the "value added" per bus at 1973 level was roughly Es. 30,000 
per annum!^ Further, we have assumed that the development of 
the transport system reached its peak during 1978-79 and thes-> 
services would continue till the completion of the project. 
However, after the completion of the project, since the demand 
for transport would be reduced, we have assuned to this effect 
that the transport service requirements would come down to 
1976-77 level. 


These fi'=ures are ascertained on the basis of our 
discussions with the transport owners, who are _ 

operating me transport services to the Bengali project 

site. 


49. 
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With these sets of assumptions, wo have estimated 
the net ’value added’ by the transport development. These; 
results are given in column (9) of table 40/ Annex Y. These 
indirect benefits, which amounted to Rs.O.bO lakhs in 1973-74 
haire gone upto Rs,2,70 lakhs per annum from 1978-79 till 1983* 
After the completion of the construction as these services 
would be reduced, the indirect benefits per annum would be 
Rs,1.65 la.khs, 

5«5«4 Benefits from Growth of Trade & Marketing facilities i 

Any multi-purpose river valley project is expected to 
provide large scale employment opportunities (both skilled 
and unskilled). Persons from the other project areas as well 
as from the nearby areas are likely to come over to the 
project site in search of jobs. Ihe largo number of employment 
^s^^ created (both for establishment and construction), in ciieir 
turn, are likely to raise the purchasing power in the hands 
of the people. Thus, there will be growing demand for goods 
and services. These demands, accompanied by the development 
of communication and transportation systems will provide 
ample opportunities for growth of markecing racilities in 
the project area. Traders, hoteliers, businessmen and other 
kinds of shop keepers are expected to come over to the project 
area and exploit the trading and marketing facilities. Thcbc 
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service sectors, on the other hand, are likely to add to the 
national inoome in terms of net 'value added' . Moreover, we 
v7ould like to emphasise at this point that these net 'value 
added' hy the services sector should he attributable to the 
project, because these benefits would not have been accrued 
to the society in the absence of this project. Therefore, 
we have attempted below to estimate these benefits for the 
Rengali project. 

Before the construction of the Rengali project, there 
was no shop in the project area. Gradually the number of 
shops in the area has gone up, while in 1972-73, there was 
not a single shop, in 1973-74 their number was roughly 10. 

But by 1978-79 the same figure has gone upto roughly 200. The 
approximate numbers in different years as well as their 
projected numbers are given in column (10) of table 40/Mnex Y, 
At present there are different kinds of shops in the project 
area, starting from pan shops to hotels, cloth and medicine 
stores. Although different kinds of shops* contribution to 
the national income in terms of "value added" would be 
different, we have assumed for the sake of simplicity that 
on an average each shop might be contributing Rs.3,000 per 
annum to national income. Burther, we have assumed that the 
number of these shops would be reduced to half of its peak 
size after the completion of the project. 
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On the basis of these assumptions we have computed 
the indirect benefits from the growth of trade and marketing 
facilities in the project area. These figures are provided 
in column (11) of table 40/-Annex Y, The results have sho'Vim 
that while the annual indirect benefits from these facilities 
were Rs.0.30 lakhs in 1973-74 the same had gone upto Rs.6.00 
lakhs during 1978-79* 

However, after the completion of the project, these 
benefits would be reduced to Es.7 lakhs per annum. 

5.5,5 Benefits from ‘'Social overheads" Developmo_nt ; 

In addition to the above mentioned facilities, the 
construction o f the ElIP has also provided opportunities for 
development of social overheads like banks, hospitals, schools, 
post offices, etc. in the project area, Bu'c since these 
facilities have both the cost and benefit coBiponents , tne 
benefits and costs of these investment are likely to cancel 
out each other, xlence, the benefits flowin^ from these 
facilities are not being considered by us in our calculatioxis . 

5.5.6 Indirect Benefits: Summed up ; 

We have estimated above the indirect benefits, that 
would accrue to the society from the construction of the 
project, which would not have come up in the absence of the 
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project. These henefit figures, provided in table 40/ Annex V, 
have shown that the contribution of project created facilities 
like communication and buildings is the highest among all the 
indirect benefits. These benefits have slowly moved up, 
attained their peak after five years of the commencement of 
the construction works and then remained stagnant upto the 
completion of the project. However, these have declined 
after the completion of the project, but not significantly, 
T^diile at the peak stage of construction the indirect benefits 
of the project construction have been estimated at Rs,56.70 
lakhs per annum, after the completion of the project, the 
same would fall to Rs.52.65 lakhs per annum for the lifespan 
of the project. 

5.6 SUMMING DP OP THE PROJECT BENEFITS: (in terms of agpegate 

consumption objective): 

The estimates of the different kinds of benefits 


expected to flow from the RMP in different years are summarised 
in the following table; 
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Table 4: PROJUCTEl DIRECT & INDIRECT BJNSEITj OP THE RI'!? 


(Eigures in lakh Is. ) 


31. 

No, 

Years 

Benefits 

control 

from flood 

?ov7er gene 
ration 

- Indirect Tota.! 
primary bene- 



Direct 

Indirect 

benefits 

benefits 

fits 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

C7) 

1. 

1973-74 

— 



8.56 

8,56 

2. 

1974-75 

- 

- 

- 

22.19 

22.19 

3. 

1 975-76 

- 

- 

- 

30.61 

30.61 

4. 

1976-77 

- 

- 

- 

45.35 

43.35 

5. 

1977-78 

- 

- 

- 

56.70 

56.70 

6, 

1978-79 to 
1982-83 

- 

- 

- 

56.70 

56.70 

7. 

1983-84 to 
1984-85 

308.42 

1043.25 

1166.85 

52.65 

2571.17 

8. 

1985-86 to 
1987-88 

308.42 

1043.25 

1180.57 

52.65 

2584.89 

9. 

1988-89 to 
1997-98 

314.79 

2697.42 

1453-07 

52.65 

4497.93 

10. 

1998-99 to 
2007-08 

316.06 

4180.63 

1433.07 

52.65 

5982.41 

11 . 

2008-09 

onwards 

316.06 

4180.63 

1433.07 

52.65 

5982.41 


Notes - These benefit figures are expressed in terms of their 
shadow prices. 
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Oar results in the above table indicate that among 
the project objectives ( or components) nanely, flood control 
and power generation, the benefits flowing from flood 
control have always exceeded the benefits from power 
generation. Of course, in terms of direct benefits the power 
generation benefits are always far ahead of the flood control 
benefits, Furthermore, the indirect flood control benefits, 
which have been ne^ected by the project authorities, have 

proved to be much more prominent and significant. These 
benefits are likely to increaise gradually and attain the 
peak after 25 years of the operation of the project. 


CH-APTER VI 


I.iE PROJECT BEITEPITS 

( in terms of other national planned oh;jectiv-es) 

6.1 IRTRORUCTIOR; 

The analysis so far has proceeded in calculating the 
project benefits in terms of aggregate oonsuDiotion under the 
assumption that the changes in the national income resulting 
from the implementation of the RliP to different regions or 
groups of income recipients are given eq.ual wei^ts . Pollowing 
the Guidelines as also other approaches to project evaluation 
it would be desirable to make adjustments in the calculations 
on the basis of income distribution considerations and the 
effect of the project on different regions and different 
groups of people, etc. Hence, in this chapter an attempt is 
made to introduce the other objectives of planning in the 
calculation of project benefits, 

6.2 BENEPITS DT TEPJiS OP GROUP IFCOjilE REDISTRIBUTION: 

The second objective of the Pourth Pive-Year Plan of 
India, as mentioned in the preceding chapter, was to attain 
eq.aity and social justice through rational distribution of 
addled wealth between groups of people, i.e., to attain group 
income redistribution. Generally it is advocated in the 
existing literature on project evaluation thai a premium, 
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determined at the national level, should he applied to 
consumption gains accruing to the preferred groups of bene- 
ficiaries in order to account for the redistributional gains 
in the calculations of aggregate consumption benefits. But 
owing to the limitations arising from paucity of data we 
have been forced to neglect this objective, Birst, with 
respect to flood control benefits we have been unable to 
classify the beneficiaries into different income groups 
because no data waa available to this effect. Secondly, 
with regard to benefits of power generation although we have 
identified the separate groups of people to whom the benefits 
will flow in future, the absence of readily available weights 
bo be assigned to these different groups have restrained 
us from correcting our estimates of project benefits from 
the viewpoint of group redistributional gains, 

6.3 BEKEBITS IF TEEHb OB EE&IOFiL IHCOEE RSDI3TRIBBTI0F; 

Another broad goal of planning in India is "to correct 
regional imbalances by distribution of income between regions, 
i.e., to pursue regional redistribution objective." This 
objective too needs a premium or weight to be used and the 
value of the premium should be supplied by the central 
planners to the project evaluator. 
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When a preni'Am is being placed for sny region, the 
goal or objective function of the project plan formulation 
in the public sector would be: 

Max ^ (Net aggregation consumption gains) + /V C i3L®t gains of 

the backv/ard region) , 

^ 50 

where k IS the premium placed on the backward region . In 
tii.e last chapter we have estimated the net aggregate consumption 
gams which would be split into different regional gams. 

Next question tnen arises what would be the value of A ? 

6.3.1 Estimation of Value of A for the Project : 

Particularly in the absence of any specific value of A, > 
v/e have adopted the following method of approxinia,tion for 
calculating the value of this said premium. In the specifioa.- 
tion of the central planners Orissa is recognised as a back^rard 
region^] and hence the Government of India provides a subsidy 
of 1 5/‘> for the development of any indusbriol project in unis 
region. We have decided to use this percentage as the value 
of for regional income redistribution. Thus, 15^ is the 

general premium that has been used by us in calculating the 


50. See, Stephen Marglin, op. cit. 

51. lo this effect see, the economic indicators of Orissa, 
provided in Annex II/ Appendix II. 
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project iDenefits in terms of regional redistribution. 

However, we have identified further that there are 
still some differences in the backwardness within the project 
region. The project region of the RICP consists of areas of 
Cuttack, Dhenlcanal and Sambalpiir districts. In the judgement 
of the Government of Orissa, hhenkanal and Sambalpur (parti- 
cularly the portion of Heogarh subdivision that which would 
come under the reservoir) are considered as backward areas. 

So the Government of Orissa in addition to the subsidy 
provided by the Government of India provides another 10^ 
subsidy for the development of any industrial projects in 
Hhenkanal and Sambalpur areas. In otherwords, the industrial 
projects in Hhenkanal and Sambalpur areas get a subsidy of 
25 ^. Thus, for the calculation of benefits and costs generated 
in these areas, we have decided to use a premium of 25 /j, that 
which would take care of regional redistribution. 

6 . 3.2 The Estimates : 

In accordance with our discussions above we have used 
a premium of 15^ on the flood control benefits (both direct 
and indirect) expected to be generated within the 16 blocks 
of Cuttack district in the Brahmani flood-plain and a 25% 
premium for the 8 blocks of Hhenkanal district. Further we 
know that the direct benefits from the additional agricultural 
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operations in the periphery reservoir area, end the fisherios 
development in the reservoir and also the indirect benefits 
from project construction, would be generated in Dhenkanal 
and Sambalpur areas, which are still backward in the specifi- 
cation of the Government of Orissa, hence, a premium of 25 ?j 
has been used on these benefits to take care of regional 
redistribution of benefits. On the other hand, with regard 
to the power generation benefits we have failed to identify 
its regional use because the pov/er lines from the project 
would be connected to the State’s major power grids and 
once these powers are connected to the grid system it would 
be difficult to know their distribution patterns on regional 
basis. However, as a measure of simplification we have 
assumed that the additional power expected to be generated 
from the RI® would be consumed within Orissa, Thus, a 
general premium of 15^ has been used on tnese benefits. 


Accordingly vje have calculated the project benelics in 
terms of regional redistribution oojcctivc, flies', corroctoo. 
estimaces of consumption benefits after application of 
premiums for regional redistribution efiects circ provided in 


the following table*. 
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Table 5 ; CORILBCTED ESTIMATES OP COHSPIIPTION HBISFIT3 OP THE 
BMP AFTER APPLYING THE PRIIJIMS EQA EEGIOEAL 
EEDI3TRIBUTI0E EPEECT3; 


( Figures in lakh. Bs.) 


SI . Ye ar 

Eo. 

Benefits from 
flood control 

Power gene- 
ration 
benefits 

Indirect 

benefits 

Total 

benefits 


Direct 

Indirect 



(1) (2) 

(3) 

(4) 

(5) 

(6) 

(7) 

1. 1973-74 

- 

- 

- 

10.70 

10.70 

2, 1974-75 

- 

- 

- 

27.70 

27.70 

3. 1975-76 

- 

- 

- 

38.26 

38.26 

4. 1976-77 

- 

- 

- 

54.19 

54.19 

5. 1977-78 


- 

- 

70.87 

70.87 

6. 1978-79 to 

mm 


— 

70.87 

70.87 

1982-83 

7.1983-84 to 

362.24 

1211.79 

1341.88 

65.81 

2981 .72 

1984-85 

8.1985-86 to 

362.24 

1211 .79 

1357.65 

65.81 

2997.49 

1987-88 

9.1988-89 to 

369.59 

3129.93 

1648.03 

65.81 

5213.36 

1997-98 

10.1998-99 to 

' 371.05 

4853.38 

1648.03 

65.81 

6938.27 

2007-08 

11 .2008-09 

371.05 

4853.38 

1648.03 

65.81 

6938.27 

onwards 


Note:- The figures in columns (3) fo (6) are 

figures obfained affer application of weignts to 
respective columns in table 4/chapter V. 
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The above table shows that after introduction of tne 
regional income redistribution objective inxo our calculations, 
the potential benefits expected to flow from the RlvtP have 
improved significantly. A comparison betxveen the above table 
and table 4/chap fcer Y has revealed the magnitude of improve- 
i'lents in the project benefits. lAlhile the total benefits 
in terms of aggregate consumption have been estimated at 
ils.2571.17 lalchs from 1983-85, the same have been gone up to 
Is. 298 1.72 lakhs after applying the premiums for regional 
inc'^me redistribution. Similarly the total benefits from 
2008-09 onwards have been estimated at iis.6938.27 lakhs in 
terms of regional redistribution in place of xi.s.5982.41 lalmis 
in terms of aggregate consumption only. 


6.4 


BEIGfITi 


Il'f 


OP EMPLOYiEMT G-EEEliiTIOE; 


Another imporxant objective of the Pourth plan wcis 
to create additional employment opportunities. An exp)ansion 
of emp)loyment level or more specifically a reduction of 
unemployment is usually treated as a good thing because it 
orovides opportunities for the labour (i) to maintain his 
expertise? ( 11 ) to use the national rssources efficiently, 
(iii) to protect labours’ self dignity and social status in 
the society, (iv) to reduce lawlessness and misery in the 
society, and further (v) to reduce maldistribution of income 
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and consumption in the economy. ^Furthermore, if more emploj^- 
ment opportunities are created, their contributions would 
aid to national income and hence, to consuiaption. 

Of course, the Ri'£P, being labour intensive in character, 
has created large number of employment opportunities for both 
skilled and unskilled categories of labour. But as we know 
that the benefits from these additional employment generations 
have already been taken care of in the aggregate consumption 
objective, we have decided to ne^ect them in our calculation. 
Moreover, in all likelihood, the employment objective does 
not so much represent a separate objective in itself. Rather 
it IS treated as a means for generating benefits under 
other objectives. That too the introduction of shadow 
prices in cost calculations would, to some extent, reflect 
the benefits from this objective. 

6.5 BEl'lEFITo BT TERMo OF OELF-RKLIMCEs 

Usually this kind of benefit is expressed in terms 
of the impact of the project on import and eaeport of the 
country. In a developing country like India where foreign 
exchange plays a dominant role, the net impact of any project 


For detailed discussions on this point see, Guidelines, 
op. cit., p.88 and p.98. 


52. 
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should be deterjiined not only in terms of domestic availa- 
bility of goods aiid services but on the market for foreign 
exchange. This \;ould be the case vhen the project involved 
the production of goods and services uhich are tradeable 
in the international market, i.e. when the goods and services 
xDroduced by the project are either export- oriented or 
substitutes for imports. Sometimes also export and import 
substitution majr be attained indirectly if the project 
releases goods from an alternative source of supply, and those 
goods are then used to increase exports or save imporrs. In 
either case, the objective is to attain self-sufficiency in 
foreign exchange reserves. 

However, the goods and services to be produced by 
the i ^T/FP would not satisfy any one of the above conditions. 

Ihc ^ooi3s and services produced froDi the tv/o major objecuives, 
VIZ., flood concrol and power generation would be non-tradeaDle 
in the international markets hence, the project’s contribution 
to the promotion of exports or import substitution objective 
would be practically nil. Of course, there may be some 
indirect impacts, but these may be neglected by us. lioreovcr, 
we have accepted the justifications provided in the guidelines 
in this respect, i.e., "the availability- of foreign exciiaige 
IS desired not xoi its own sake buc for tie sake of other 
objectives, e.g., aggregate consumption, to which it contributes 
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In tins view foreign exchange is not something that makes 

53 

people happier directlyi it is a means to other ends." 

for these reasons we have neglected the objective of self- 

54- 

sufficiency in our calculations. 

Thus, in this study the group income redistribution, 
employment and self-sufficiency objectives are not directly 
reflected in the calculation of project benefits. These 
objectives have been considered as derived objectives only. 


53. 


Guidelines, op. cit., p.105. 


This also provides the 
tion of shadow price 
chapter. 


base to neglect the determiiia- 
3 f foreign exchange in the nex’ 


54. 


c*r 



CHAPTER VII 


THE PROJECT COSTS 

7.1 THE CONCEPT OP CObTS; 

Prom the accounting viewpoint, costs refer to payment 
of any amount for anything, but from the viewpoint of the 
society as a whole, costs are sacrificed benefits. The 
meaning of costs, like the meaning of benefits, depends on 
the national objectives, is benefits measure the contribution 
of a programme to an objective of the national plan, so also 
costs measure the extent to which activities that the prograj.ime 
displaces elsewhere in the economy would contribute to the 
objective. looked at from this angle the costs are described 
as "opportunity costs" which would indicate the maximum 
benefit that would have been derived by following an alter- 
xiative decision. Thus, the costs entail the sacrifices with 
respect to the objectives of national planning. In chapter V 
we have already mentioned the broad goals of tlie Pourth Pive 
Year Plan with respect to which the costs of the project 
i-Jill be measured. 

Moreover, these costs are to be expressed in terms of 
"net inputs" which are defined as the goods and services 
Withdrawn from the rest of the economy that would not have 
been withdrawn in the absence of the project. 
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7.2 TliE PIWiilvTCIAI. COSTS OT TIE PHOJCCT; 

The investraent costs involved in the rjiZP can be broaaly 
devided into; the cosis for construction of d am and appurtnenb 
v/orlcs, costs for construction of embanlniLents and the costs 
for installation of the pouer pro^ject. These costs would be 
incurred during the period of construction, i.e. from 1973-74 
to 1982-83. In addition to these investment costs, operation 
and maintenance costs ( 0 & M costs) would occur after tie 
completion of these project components. 


7*2*1 The costs ox ram and Appurtnent works ; 

The dam and sippurtnent works constitute the unit I oi 
che iliiP. iHthougn the initial estimate of the investment 
costs at 1972 price level was Rs. 41 26. 66 lakhs, by 1976 the 
same was revised to Es.7500 lakhs due to cost escalations 
and higher compensations for acquiring the reservoir area. 

In our calculation of the oBCA we have used the latest 
investment cost estimate available to us, x.e. Rs.7500 lakhs.. 

The investxuent costs of the dam and appurtnent works 
include, inter alia, the direct charges under the heads; 

A- preliminary, 3- land, C- works, K- buildings, M- plantation, 
0- miscellaneous, P- maintenance, Q - special T & P, and 
R- communications 55. However, for our convenience of 

55. The initials like A,“b7c,K,M, 0,P, Q and ] are the 

conventional sub-heads used in the project report. 
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calculations we hsye put all these costs into six broad 
categories; namely, the costs of civil works, costs of 
machinery and eq^uipment, costs of land, costs of project 
facilities, costs of management and the costs of other items 
of work. 

(i) The Cost of Civil Works ; 

The various major items of civil \;orks are excavation, 
mesonary dam, povjer dam, spillway, training xi/a-ll, diversion 
and dykes. These works involve 4,68,481 cun. of excavation, 
5,27,500 cum. of masonary 2,53,000 cum. of concreting, 

5,505 sq. m. of gates, 10,600 cum. of training walls, 81,450 
cum. of diversion channel, 1,72,133 cum. of coffer dam and 
5,000 sq. m. of pitching and turfing for the dykes. The 
total investment cost involved in these v/orkc has been 
estimated at Rs, 3, 301 .47 lakhs ( i.e. 44-22^ of the total 
costs of unit I ). 

(li) The cost of Machinery & Equipment ; 

The investment costs of machinery and equipment include 
the costs of procuring special tools and plants required lor 
civil works. The gross expenses on these items have been 
estimated to be Rs,140.97 lakhs, out of which Rs.99»04 lakhs 
would be recovered after the completion of the project. Hence, 
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tile nex expenses on then would be Rs.41*93 lakhs. 

(lai) The Costs of land ; 

the construct; ion of E?CP requires a huge amount of 
land particularly for the reservoir and civil works. It has 
been estimated that 1,02,318 acres of l^n. are required for 
the reservoir and 1,550 acres for the civil works, further, 
11,012 families consisting of about 55,000 persons from 
262 villages are to be resettled anl rehabilitated in some 
model villages before the completion of the project. Accordingly, 
the costs of acquiring land have been divided into two groups, 
namely, the costs involved in acquisi fcioii of land and propori/j’’, 

55 

and the costs incurred on rehabilitation and reclamation . 

Jhile the initial investment costs on these were estimated 
at 11s. 1528.53 lakhs, in the revised estimate of 1976 these 
costs have gone upto Rs. 2716. 39 lakhs (which is 36.22^ of 
the dan and appiirtnent costs). The increase is accounted for 
by higher compensanon payments to the losers and liberal 
rehabilitation policies adopted by the Government. Howevv.^ , 
in the subsequent years it has again been proposed that these 
costs would be Rs. 3275.87 lakhs But since these proposals 

56. for greatc'” details of these coses, sec, Reng^li 
Multi-purpose Project, revised estimate, b-l^, 
prepQ'red Toy ths Chief ConsferucGion juicer, xd/LPyij//. 

See the proposals in the above mentioned report. 


57. 
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are not yet approved lay the Gove lament , we have decided to 
take into account the approved costs only. 

Out of the approved costs of Rs. 2716. 39 lakhs, 

Rs. 1509. 44 lakhs have "been earmarked for acquisition of land 
and Rs. 1206 . 95 lakhs for rehabilitation and reclanation. fhe 
outlay under land acquisition has further been splitted 
into three categories, namely, (a) land acquisition for the 
reservoir, (b) land acquisition for works and (c) costs of 
compensation for various properties and structures like 
houses, tanks, wells, standing crops, orchards, trades, etc. 

On the basis of the latest revised estimates, 66.44^ of Hie 
costs of land acquisition would go for (a) and (b) and 
33.56fo for (c). 

(iv) The Costs of Pronect Racilities ; 

The execution of the project necessitates the extension 
of certain project facilities like roads and buildings, is 
per the project requirements 60 KMs, of preliminary and 
access roads (pucca road), 587 numbers of residential 
buildings for the employees, and 37 non-res id entiai buildings 
for office and other purposes are to be constructed. It is 
further envisaged that even after the completion of the 
oroject the roads and building structures would continue 
operating for the lifespan of the project. Only some tempoiaxy 
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structures would be dismantled. 2he investment costs involved 
in construction of roads and other communication sys corns 
have been estimated at Rs.120 lalchs (as a^,einso Ks.112 lalchr- 
in the initial estimate). On the othex'* -ia.nd, the investiaeiit 
costs for consti’uction of buildin£iS ha-»^c been estimated at 
hs. 200 lakhs ( a.s against 28.139 lakhs in the initial 
estimate). 

("v) fhe Costs of Management of Bstablislmient : 

In the initial project report, the costs of establish- 
ment were estimated to bo 8^ over costs of unit I, excluding’ 
£-land. Accordingly, these costs were estimated at 113.193*55 
lakhs. But later on, in the revised estimate these costs 
have been approximated at 8^ of the costs of unit I, incluaing 
B- land. Hence, in the revised estimate the costs of 
establishment have been calculated to be '13.556 lakhs. 

(vi) The Costs on other Items of '.‘ork ; 

In this category we have included the costs involved 
in A- preliminary, 0- miscellaneous, P- laainuenance, im- 
plantation, ordinary tools and plants, and suspense, etc. 

The total costs involved on these ici,ms nave been worked ouu 


to be ?lS . 564 • 2 1 1 aklis . 
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The detailed cost calculations of these items (i) to 
(vi) above have been provided in table 1 & 2 /Annex 

However, a word of caution is needed at this stage. 

The figures provided in table 2/ Annex VII are the money values 
of each year expressed in terms of their respective market 
prices upto 1976-77 and the rest are the projected figures at 
1976-77 price levels. But as mentioned earlier, we have 
selected the year 1973~74 as the base year for the project. 
Hence there is an urgent need to bring about adjustments 
in the different values to the base year level. Adhering to 
our earlier assumption of 8^ inflationary rate, we have 
suitably converted the values for different years into the 
base year level. These adjusted values ore being provided 
in row (8) of table 2/ Annex VII, When we have adjusted 
these values to the base year level, the total costs for dam 
and appurtnent works have been reduced to E.s.6060 lakhs from 
Es.7500 lakhs. In our estimation of the SBC A of the project, 
we have used these adjusted values rather than the market 
values for different years. 

7.2.2 The Costs of Embankments ; 

In order to ensure flood control in the Brahmani flood- 
plain, in the 1972-73 project report it was estimated tnat 
Hs.1500 lakhs would be required for strengtnening the existing 
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cmlDankments and also for construction of nc\i embankments 
and flood gates at proper places. Pollouinfe those proposa.ls, 
the I & P Dept., G-ovt. of Orissa had already submitted a 
plan proposal for the approval of the Planning Commission, 

GOI. In tne course of our discussions with the pr object 
authorities we were informed that at least, by 1982 this 
proposal would be approved. Hence, we have assumed in oum 
estimation that the construction of embankments would commence 
from 1983-84, after the completion of the dam and appurtnent 
works and further, that work on these embankments would be 
completed within 5 years, i.e. by 1987-88. 

VJith regard to the costs of rheso embankments we 
have accepted the earlier estimate of Rs.1500 lakhs. Moreover, 
we have decided bo use these figures without any price adjust- 
ment to the base year level and also with the assumption that 
an ec[ual amount of money would be invested in each year, 
following these assumptions, a sum of Rs.500 lakhs per aaanum 
would be investe(3 on construction of eubaEiluKiits and othe"' 
related works from 1983—84 to 1987-88. Incsc initial cost 
figures along witxx the 0 & H costs for different years are 
given in table 4/innex YII. 

7.2.3 The Costs of Power Generation ; 

The 100 I'i'// capacity of hydro-power installation of 
tne project constibutcs the unit III of tli- PIIP. While in 
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1972 the costs required for installation of the power project 
were estimated to he Rs. 1600. 08 lakhs, in 1976 the costs ha-ye 
been revised to Rs.2400 lakhs. The major components of the 
power project are the construction of power house, the 
special tools and plants and the works items like (a) generating 
plant and auxiliary equipment, (h) switch-gear, control and 
instruments and switch yard, (c) miscellaneous electrical 
equipment and construction facilities, and (d) other works. 

But for 1iie sake of convenience in making calculations we 
have divided these components of power costs into six 
categories, viz., the costs involved in the construction of the 
powor house, costs of generating plant and machinery, costs 
of tools aid plants, the costs of buildings, costs of manage- 
meni: and the receipts and recoveries-^ . In the revised 
estimate the costs for construction of the power house have 
been raised from Rs.330 lakhs to Rs.600 lakhs (i.e., 25^ of 
the total power project costs). The costs of generating 
plant and machinery which were earlier estimated at Es. 1099. 59 
lalchs have been revised to Rs. 1563. 10 lakhs (i.c., 65.13^o of 
the total power costs). The year-wise break up of these costs 
on each item are provided in table ?II. 

58. For greater details on these categories, see the 

"Estimate of cost (Revised) for unit III - Hydro Power 
Installation, RliEP", prepared by the CEE-cum-CEEP, 

Orissa, Bhubaneswar, Nov. 1976. 
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But when. Ci^e costs have "been cuijusted hy us to the 
base year level, the total po^^er gexiers'cicn coirs ol the il^'' 

IS reduced to Rs. 2064 *43 lakhs at 1973-74 p'-ice level. Jhece 
adjusted cosbs lor different years, provided in row (8) of 
table 3/ Annex Vil, have been used by us for the SBCA of the 
project . 

7.2.4 She 0 & M Costs of the Project : 

With regarC to the 0 d M cost of the RI'IP no clear 
guidelines were available to us in the project reports, 
riowever, in their attempt to calculate the 3-C ratio of the 
XDroject, the project authorities had computed the annual 
costs of the dan and appurtnent works portion at the rate 
of ^^p of the initial investment. But this piece of 
information was not helpful for our purpose because on 
fundamental economic principles a constant rate of 0 o: h 
costs over the years appeared to be some \Jhc c inconsistent 
to us. Usually witb the passage of time che 0 1 II costs oj 
the project would increase, furthermore, the 11b of annual 
costs were inclusive of the interest and depreciation 
charges, that aie not relevant for the 3 BOA. On cxc count of 
these problems, we have thought it fit ro adopt some method 
in estimating the costs under this head for our exercise. 

In consultation with the project auc;horities as well as 
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the v/ater resource experts we have adopted an incrafesing rate 
of 0 & r costs for the various units of the fuIP, With respect 
to the 0 & M costs of the dam and appurtnent works we have 
assumed that in the initial years these cosbs would be 1 /j 
of the initial investment excluding B-land. However the ssuie 
would rise upto 1.5% hy the time the project attains ics 
maturity stage ( i.e. after 25 years of ics operation). 
Similarly in the case of the 0 & M costs of the embankments, 
we have assumed that the above assumptions will hold good, 
hut with regard bo the 0 & H costs of the power project, we 
have assumed that in the initial years, these costs would be 
1.25% of the initial investment and the same would continue 
to rise upto 2% after 25 years of the life of the project. 

The 0 & LI costs for the three components of the HliP are 
provided in table 4/Annex VII. 

7.3 THE PHOJhCT COoTo (Resource based) ; 

In this section we have worked oub the project costs 
on the basis of the important categories of resources, such 
as labour, cement, steel and fuel etc.. This is done mainly 
to facilitate the analysis at a later stage ^hlen the shadow 
prices are used. Although we were able to get the gross 
consumption figures of some important raw materials and inoircs, 
their break-up figures for different years were not available. 
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Hence, we have adopted a method of approximation for various 
items of the major resources.^^ 

7 • 3 * 1 Resource Patterns of Dam & Appurtnent h'orks : 

'./ixh regard to one ox the inportan’c items of dam and 
^p^jurtnent works, namely, civil works, i;e have approximabed 
that, at least, 20^ of these costs would he labour costs 
(10?^ on skilled and 10^ on unskilled labour). The other major 
resources of the civil works like cement, steel and fuel 
have been approximated at 30^, 25?^ and of the total costs 
respectively . 

In the case of the costs of land acquisition, while 
the compensation for laid would constitute 66.44^ of the 
total costs earmarked for this purpose, the compensation for 
property would be 33.56^. On the other hand, in case of 
rehabilitation and reclamation costs, labour costs would 
constitute 40^o of the costs (30^ on unskilled and I0?fa on 
skilled labour), and cement and steel each would constitute 
% of the costs under this head. 

^ith respect to the project facilities like roeds end 
buildings we hav.. approximated that nearly of their tob^d 

59. These approximations have been adopted by us on the 
basis of our discussion with the projeeb authorities 
and some water resource experts. 
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costs would be la.bour costs ( 10^ o/i skilled and 10^ un- 
skilled labour), and the costs of ceneiit and steel each would 
be ']2,3fo of the total costs under this head. 

Ihe figures of there resources for different years, 
calculated on the basis of the above approximations, are 
provided in table 5/ Annex YII. 

7.3*2 Resource Pattern of Embankments ; 

The important resource that would be required for the 
construction of embankments and flood gates would consist of 
labour. We have estimated that nearly 65% of the total 
costs would be accounted for by laboxir costs in a backward 
economy like Orissa, where relatively cheap labour is 
easily available. Rurther, rou^ly 60%> of the labour costs 
would be accoimted for by the wages of unskilled labours. 

The consumption of other materials like cement and steel 
would not be verjr significant in these cases. 

7.3.3 Resource Pat b or ns of the Power fronect s 

In case of the power pro^ject a bulk of the resources 
would consist of xhe generating plant and machinery, and 
also the tools and plants. While 65.13^ of the power project 
costs would be invested for the generating plant and 
machinery, 3.50^ of the costs would consist of tools and 
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iDlants (Tooth special T & P and ordinary T & P). While the 
px^ces ol machinery and spares uould constitute nearly 85^ 

01 the costs earmarked for generatin£ plant and machinery, 
the freight, insurance and handling charges, erection charges 
uould Toe only 155^ of the costs of generating plant & machinery^? 
Usually the employment of unskilled labour xor these works 
would be insignificant. 

On the other hand, with regard to the resource requires 
mcnts for the building and roads and the power house, we have 
assumed that nearly 20/5 of these costs would be the labour 
cosl's on unskilled and 'lofo on skilled labour). The 

costs of cement steel and fuel would be 30^, 2^fo and 2% 
respectively of the total costs under bins head. 

The figures of these costs for different years, 
calculated on the basis of the above approximations, are 
given in table S/knnex VII. 

7.4 THE UCOITOBIIC COSTS OP TfE PEOJECT; 

3o far we have calculated the financial costs of the 
project at the prevailing market prices of resources and 


50. These percentages have been \7orked out from the 
Revised cost Estimate for unit III - Jydro-Power 
Installation, lUIP, Orissa, 
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inputs. But it IS a wsll known fact tiiat these market 
prices are not the competitive prices which would reflect 
the true scarcity value of inputs and resources. Often the 
prices are distorted by the existence of imperfect competition 
or are regulated by the Government machinery. These prices 
are unable to transmit the social preferences, a,s articulated 
in the notional objectives. Thus, the cost calculating 
valued at current market prices do not reflect the economic 
costs. Therefore, there is an urgent need to bring about 
suitable adjustments to the market prices for estimating the 
economic costs o f the project. 

In this regard, it has been generally accepted in the 
literature on project evaluation that when the prices 
prevailing in the economy do not reflect the true scarcity 
value of goods and services, one should substitute them by 
the "shadow prices". In addition to the introduction of 
shadow prices, there should also be proper adjustments with 
respect to the "transfer payments" like taxes, subsidies, 
compensation payments, etc,, which represent transfers within 
the economy rather than payment for the use of resources, 

7«4-.1 The Concept of Shadow Prices ; 

The central theme of the literature on oBCi-;. is that 
the market prices can not be relied upon to measure the 
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Xeasiloility of a project because the market prices are poor 
indicators of economic or social benefits and costs due to 
'cne presence ofs (i) market imperfections (ii) constraints 
on resource use, (iii) price regulations or support programmes, 
(iv) built-in biases ( in the form of price rigidities), 

(vi) presence of externalities, (vii) involuntry unemployment 
of resources, and (viii) undesirable income O-istribution. 

Almost all leading writers on mlie methods of project 

eva.luation, irrespective of the differences on tlieir approach 

to the subject, have argued that "shadow or accounting prices*' 

should be used to reflect the true social costs and benefits, 

Ihese prices are associated with all prices like a ^ost, 

fo this extent Mo Kean has rightly observed that, "like deaths 

1 

and taxes they are always with us". 

Purther, it is well argued in the literature on SBCa 

that fche perfect comxoetitive long run equilibrium condition 

provides 'che general norm for shadow prices. It is also 

proved chat in the long run competitive equilibrium situations 

’die Pareto optimality condition of welfare will be satisfied, 

hence, indirectly the Pareto optimality condition provides 

6 2 

the norm for shadow prices, 

61. lie Kean, £.11, "Use of shadow prices" in 

ed. R.Layard, Penguin Modern Iconomics Aeachings, 1975. 

The counter arguments to this ej?fect are outside the 
realm of this study; hence neglected in our discussion. 


62 . 



152 


However, the shadow prices are purely economic 
pt^i a,nieter s which a,i'e to be decided at the national level by 
the central planners and these values are to be used by the 
project evaluator, therefore, apart from the teclinological 
xoossibilities facing an economy, the shadoxj jprices depend also 
on che objectives of the Government and the varieties of 
instruments of policy that the Government possesses, 

7 *4 « 2 Application of 3hadow Prices in our dtudy ; 

In our calculation of the economic and social costs of 
the EEvIP , we have made an attempt to introduce the shadow prices 
of specific resources, viz., the labour inputs and the basic 
inputs . 

(a) Shadow prices of Labour : 

V/ith respect to the valuation of the labour inputs of 
the project we have a^Dplied the shadow prices to the unskilled 
labour only. In the case of skilled labour, it is noted that 
normally such labour is drawn from similar occupations in 
which, more or less, the same remuneration is paid as is 
provided by the project. This category of labour is also 
in short supply in a backward economy like Orisso, Thus, it 


63. See, Guidelines, op. cit. 
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is reasonable to assume tliat the skilled labourffics are being 
paid a competitive wa^e which reflects fairly well their 
marginal productivity ( i.e., the opportunity costs) and 
as such, fclieir economic value. So there is no need to 
introduce any adjustment for the wages and salaries of the 
skilled labourscs* Ilox/ever, the same is not true of the 
unskilled labouieaSjwho are usually drawn from the agricultural 
sector and generally get a wage in the project which is higher 
than their marginal productivity. Therefore, the market wage 
does not represent the economic value of unskilled labour. 
This implies that in calculating the social costs of the 
project, there is a need to bring adjustments to the market 
wage rates of these laboujeEson the bcsis of the shadow wage- 
rate * 

BSTIIVlnTIOh OP 3WR POE lEISKILlPD lABODR: 

The shadow price of unskilled labour (alternatively 
ijIJE) usually depends on the conditions prevailing in the 
region from which labour comes and on the region i/here it 
seeks or finds employment. The determination of 3WR is also 
constrained by labour mobility, regional variations in labour 
productivity, and the differing employraent/unemployment 
pat'cerns from one area to another. Therefore, the shadow 
price of unskilled labour is likely to vary from one project 
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to another. At least, this is one of the parameters of the 
oBCA for which a national all-India value is not sufficient. 

In determining the SWR, the project evaluator or 
analyst has to consider the impact of project's employment 
on the rest of the economy. As shown in the Guidelines and 
other related approaches to SBCA there would he three types 
of impact of the additional employment opportunities created 
hy bhe project. 

First, with the shift of labour from some other sector 
ox the economy, say agriculture or the peasant economy, the 
fore^oiag sector would loose some productivity equivalent to 
the contribution of the labour shifted. This is the direct 
cost component of SWR, which is generally measurea in terms 
of direct opportunity cost of labour or the marginal productivi- 
ty of labour in the alternative employment; opportunities. If 
bhe project employs new workers, who were previously un- 
employed ( winch IS most likely in a labour surplus economy 
like India), the opportunity cost of labour may be taken as 
zero. But this argument is not correct because, at least, 
the labour will be willing to supply his labom for some 
minimum wage, which would compensate him for his leisure 
foregone. This supply price heing positive suggests that the 
direct opportunity cost of labour would he positive under 


general circumstances. 
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Secondly, there would be some indirect costs conse- 
cuenc on tlic employ.ient of labour through the effect of the 
saaie on the level of saving and consumption m the economy 
which would in turn bear on the present and future growth of 
the economy as a whole. In India particularly where the 
realised saving and investments are not socially optimal, the 
adaitional employment of a new project involves rhe transfer 
of income from the omers of capital (both the public and 
lorivate sector institutions) to the labour, with the transfer 
being equivalent to the wage bill. Since the labour tends to 
consume practically everything he earns, the extra wage bill 
will roughly correspond to the extra consumption generated. 

I'he additional purchasing power in the hands of the labour 
may add to the inflationary situations already existing in 
'che economy and thereby create a dem^d pull in the economy. 
These impacts on the inflationary pressure v;ould entail some 
costs to the society, hot only this, the transfer of money 
j.rom the groups of people v;ith higher .To to the groups with 
zero LT3 would affect the future investment opportunities 
(alternatively the consumption of the future generations). 
Thus, in terms of fucure growth, the additional employment 
entails a cost to the society because it adversely affects tae 
inter— temporal distribution of income. 
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CTpto this stage of "tiie analysis, the calculation of 
shadow price reflects only 1:11© econoiaic efficien.c 37 of labour 
and the impact of employraent: on savings and consuiiiption. The 
traditional methods of pnojecfc appraisal have focussed on 
efficiency or income maxim! sa-fc ion as the sole criterion of 
merit ixi the selection of pnojecis. Llore recently, however, 
the distribution of benofifs among different income groups 
has become a serious issue "bearing on the selection of projects. 
The important conseq_uence of exrtra employment, viz., better 
income distribution among various groups of people by way of 
raising the standard of living of some families as well as 
providing dignity and security to unemployed persons has been 
recognised. The increasing concern of the Government for 
equity in income -distribution bas raised the question of the 
application of extra premium or weight in the measurement of 
benefits for reflecting social priorities in respect of 
income-distribution. This is th.o third type of impact of 
additional employment opportunities ( i.e. the indirect 
benefits of employment), wbicb. should be taken into considera- 
tion in the calculation of social costs of labour. 

In our estimabon of the oWR for the ?JIP we have 
atbempLod to incorporate all the above mentioned three effects 
of additional employment in the economy, iccordingly, we have 
devised our formula in the following form. 
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w* = m + (P^-1 )w - vv 

vliere, w = shadow price or Sv® of unskiUee labour, 
la = direcf opport'oiiity cost of labour, 

^c ~ rate of sa-ving of the capitalist, 

= shadow price of investment, 

w = wage ra-be prevailing in the pro;]ect, and 
V = redistributional premium for labour’s consumption. 

f e bermina-cion of the yalues of the Parameters : 

'/ifcli regard bo the values of the national parameters 

like 5^ and P^ , we have borrowed their values from different 

well~knov;n studies available in this country. Llessare Llishra 
o 64 

c", Beyer suggested the range of 1,5 to 2,5 for the value of 
Pj^ in their calculaxion of the accounting price of investment 
(saving). Poll owing their estimates as ihe best available 
parameters for India, ve have approximated the value of P^ 
a,t 2, which is the average of tie minijaum and maximum range 
specified by them. In regard to the value of we have 
approximated it at 0.45 whidi is the average of the marginal 
saving rates prevs-lling in the capitalist sector. Hishra & 

64. Bee, o.l'T. Fiislira & John Beyeri "Cost-Benefit ikialysis; 

A Case btudy of 1h. e Ratnagiri Pisheries Project, 
Appendix III-2", Hindustan Publishing Corporation, 
Belhi, 1976. 
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Beyer have also suggested a plausible range of values for 
from 0.3 to 0.5 with values on the upper end more likely 
to be realistic. 

The value of the redistributive premium, v, has been 
apT)roximated by us as .50. This is based on the subsidies 
provided by the Government to the landless laboUi’ers and the 
small farmers, who are those who usually seek employment 
in the public sector pro;jects. Under the MF & £L scheme 
(ITarginal farmers & /agricultural labour Scheme ) and SEDA 
-Scheme (Small farmers Development Agency Scheme), which are 
in operation in Orissa, at least 50^ of the subsidies are 
provided by the Government to these people in order to improve 
their lot . This clearly indicates that the Government puts 
a premium of 50% on the consumption of these people. 

Next, on the basis of the data collected from the 
p-ro^ect authorities, the value of w has been taken as Ils.4.00 
per day. So the only remaining unknown parameter for the 
calculation of dWR is "m" v/hich has been estiraated by us as 
follows. Economists have determined the opportunity cost of 
labour in several ways. One of these is to base it on the 

65 

average productivity (AP) of labour in the agricultural sector, 

65. See, for example the arguments of E.J. MishOn, 

"flexibility and Consistency in Proaect Evaluation", 
Economica, february, 1974. 
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TliO second approach is to use the prevailing market wage 
rates of agricultural labour in the areas adjacent to the 
project as a measure of the same. Harberger has demonstrated 
that in most cas-s of chronic unemploymont (as distinct from 
cj^’clical unemployment), labour's social opoortunity cost is 
likely bo be fairly close to the observed market wages, 3uu 
lie second approach, as stated above, fails to bc-ke into 
con jider ation some of bhe contributions of txie labour to 
social output, which could be in the form of contributions 
bo his own household production at a time when he is not 
hired by others. ?or this reason, we have accepted the first 
aoproach rathor than the second in making oar estimates of 
the opportunity cost of labour. Follov/ing this there is a 
need to measure the average productivity of labour in 
agriculture . 

In order to coi.pute this value with reference to the 
LiZiP we made a random survey in the project area. Ihe survey 
results have shown thawt most of the lahouesascf the project, 
dra.w’n from the agricultural sector, were employed, at least, 
for 20 days in a month with a wage rate of Rs.3 po 2 ? day , 



dee, A.C. Harberger, ‘'Project Evaluation; Collected 
Papers, chapter TII", Ilacmill'en, 1972, 
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i.e, Es,60 per month. The rest 10 days they v;ere engaged 

in some sort of domestic works whose value has been approxi- 

matelj'- computed to be of the order of Rs.15. On the basis 

of this field data we have estimated that the labour has 

foregone an earning of Rs,75 per month, i.e. Us, 2. 50 per day. 

The amount of rtS.2,50 per day has thus, been approximated by 

U3 as the social opportunity cost of labour 

V/ith these values of the parameters, such as , m =Rs,2,50, 

= .45, = 2, w = Rs.4 and v = .50, we are now in a 

position to estimate the shadow price of labour for the RII?, 

By putting these values in the formula above, we have obtained 
* 

bhe value of w as S.s.2.30, which is 57.5/a of the market wage 
rate prevailing in the project This percciitage has been 
used by us for revaluing the unskilled labour costs of the 
project. 


67. The NdS - 25th Round, "Report on Economic Condition 

of the Won-cult ivating wage-earners in Orissa (Rural)" 
jBB&B, Orissa, Bhubaneswar, 1971 has also supported our 
results. In tins study they have calculated the 
average rate of earning per manday, which when converted 
to the 1973 price levels has become Rs.2 per manday. 

68, This result corresponds to that of R.G.K. Panikar, 

"Rural Saving in India", Samaiya Publication Pvt. Ltd, 
Bombay, 1970. Panikar* s result of Rs.500 as the average 
productivity of labour in the agricultural sector, when 
converted to 1973 level has become Rs.629 per annum 
(i.e., Rs.2, 50 per m&nday with the assumption of 250 
working days per annum). 

69* Our estimate is within the reasonable range of 40^ 

to 60^, that is generally prescribed for the projects 
in India, for example, see, A.K.Dasgupta "Guidelines 
for Project. Appraisal" Institute of Economic Growth, 

(contd. .. ) 
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Cb ^ bh-g-d-Qw Prices of the Basic Inputs : 

Uith regard to the shadow prices of basic inputs like 
steel, cement and machinery, it is argued that since these 
xoroducts will be domestically produced, the appropriate basis 
for determining the shadow prices of these commodities 
should be the cost of production of these items provided these 
commodities are produced under competitive conditions. But 
the paucity of data to this effect has compelled us to use 
the market prices of these commodities exclusive of taxes and 
duties as the first approximation of the shadow prices of the 
same. Bor fuel, which has an international market and which 
IS mostly imported, the cost of import (cif ) should be used 
as the shadow price. Here also in the absence of adequate 
data., we have used their market prices exclusive of taxes and 
duties as the first approximation of shadow prices. 

Taxes and duties of the Basic Inputs ; 

In our first approximation of shado\/ prices of the 

basic inputs, the taxes and duties have been excluded from 

the prevailing market prices because these do not constitute 

part of the marginal economic costs of produccion of the 

inputs. The taxes and duties are simply the transfer payments 

bet^^^een the different departments of the Government (having 

boch the benefit and cost components) and as such, do not 

(contd,,) Delhi, i'fishra & Beyer, op. cit., have also calculated 
the AWR( accounting wage rate)for unskilled labour as 
54% of the market wage rate for Ratnagiri Bisheries 
Project . 
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oreabe any real burden for the G-overnmeat. Ixi Annex VII/ 
A:»_pendix 1 , we have worked out these yercenca^cs of taxes 
a,nd duties in the price of these inputs. And cur results 
have indioabed that fclie taxes and duties of ceuent, steel 
a.ia fuel are quite significant; being in the order of 
33,26^ and 71^ of the market prices of tnese coi'iaodities 
respectively, whereas, the same is 12^ only for the machinery 
of the power project, 

7.4*4 Estimation of Social Costs of Land ; 

In the financial cost calculations of the project, 
the compensations payments made to the landowners of the 
reservoir and work-site areas have been considered as the 
costs for land. It is well argued in the literature on SBCA 
that the compensation payments have little economic signifi- 
cance as costs because they ax-e simply the transfer payments, 
i/hich have both the benefit and cost components. Hence, ixi 
the calculation of social costs these transfer payments 
should be replaced by the "loss of produc tivity '' or the 
’o ■» Dortonity costs" of land. 

In order to mecj.sure the social costs of land in terms 
of opportunity foregone, first, we have divided the land into 
various categories such as village sites, low, medium and 
high cultivable land, orchards, wasteland, forests and others. 
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Then we li-vc approximated the net productivity per acre for 
each cate 5 ,ory of land. The total area under each category of 
land as well as its net productivity figures are provided in 
table 7/-^innex YII. With the help of these data we have worked 
out the total losses to society in terms of productivity 
foregone, \/hich ace given in column (6) of the same. Our 
calculations have shown that while the social costs of land 
would be juS.2,18 crores per annum, the financial costs have 
been estimated to be around fis,21.60 crores. These social 
costs of land for different years are provided in table 8/ 
innex VII. 

7.5 PROJECT COjTo iiPTSR iDJUbTilENT TO PRICEd: 

In computing the social costs of the project we have 
introduced tlxree sets of adjustments, viz., the adjus-cments 
with respect to the costs of employing unskilled labour, 
adjustments of taxes and duties to the prices of capital 
inputs, anc! die adjustments relating to the opportunitj^' costs 
of land, iflien those corrections have been applied by us to 
the financial costs of the project, the social costs of 
various coinponents turn out to be much lower than the financial 
costs, i-iccordingly , the social investment costs of the dan 
and appurtnem; works are reduced to Es.48.99 crores from 
Rs.60.6 crores of financial costs? for the power project they 
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reduced to is. 18. 07 crores droia Es.20.64 crores and for the 
enbankrieu os baa social costs aie reduced significantly to 
iis.5«17 crores from Rs.l5 crores. These adjusted costs of the 
dam and appurtnent works, po^'er project and the embankmenbs 
for different years are provided in tables 5»6 and 4 of 
Annex YII respectively. However, owing to these corrections, 
the social cos-cs of the project after its completion ( i.e. 
during the period of its operation) turn out to be higher 
than the financial costs. This is because of the fact that 
the cos bs of land, in terms of productivity foregone, have 
become a permanent cost for the lifespan of the project. 

7.6 PROJECT CObTS BI TEPJilS OP REGIONAL REDISTRIBUTION: 

Ixi a country like India, where the redistribution of 
benefits and costs of a project between different regions are 
constrained by the political and social forces and whei?e the 
objective of redistribution of income could not be accomplished 
efficiencly 'GhrouJ.! macro-economic policy measures such as 
taxes ana subsidies, it becomes necessary to evaluate the 
impact of bins objective on all projects and adjust their 
benefits and costs with the help of a suitable premium for 
regional income redistribution. In chapter VI, we have 
already applied the regional income redistributive premium 
and accordingly adjusted the project benefits. The value of 



the premiuia for the project area has heen approximated at 
25 ^. '/ibh bhe help of the same value of the premium, we have 
made an attempt to adjust the costs of the BMP in terms of 
regional redistribution. 

However, among all the items of costs of the project 
the application of this wei^t is only justifiable in case 
of the coabs of lard because these are the costs that will 
be borne by the people of a backward region. Hence, the 
regional redistributive premium has been applied to the social 
values of land. And with due adjustments the land values 
have increased from Ils.218.23 lakhs to Rs.272.79 lakhs per 
annum, fhis is the only adjustment that has been introduced 
by us to take care of regional redistributive effects of 


costs. 



CHAPTER VIII 


oOCIAL BENEPIT - COST MALYSIS OP THE EiiP 

8.1 BACx.C-x.OuIiD OP THJ oBCA: 

In tile preceding chapters we have calculated in detail 
the benefits and costs of the various components of tne HiiP 
in financial as well as social economic terms. In computing 
the benefits and costs we have measured them with reference 
to the specific overall objectives of the national plan. The 
aggregate consumption objective has been selected as the 
basis of our computation of benefits and costs and the other 
objectives are taken care of by assigning wei^ts to the 
estimates of benefits and costs. Some of the external effects 
are also internalized into the pricing system^ hence, the 
indirect benefits have been quantified in monetary terms. 

The unit of account has been the unit of average consumption 
in the base year. With these tools in hand, we are now in a 
position to assess the social economic profitability of xho 
RiJiP. This exercise is undertaken by altering the estim‘-tes 
of benefi’cs and costs of the project. Purther, a necesoarj’’ 
precondixion fox' estimating the social economic profitability 
of a project is knowledge aboub some matters, which are 
critical for conducting the SBCA of a project. These matters 
ares the social rate of discount, and the evaluation criteria 
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or decision rules for pro 3 ect choice. Thus, one must know 
the value ol social rate of discount and the decision rules. 

But as our study doss not envisage a detailed examination of 
these matters, we have decided to discuss them briefly. 

8.1.1 The :3 oc ial Bate of .Discount (SBB) ; 

The benefits and costs associated with an investment 
are usually spread over a period of time. Since xlie life of 
a project stretches into the future, the costs x/ill be 
incurred and benefits received at different points of tine. 

It IS also well argued by economists that the value of 
benefits anc costs are likely go differ in different time 
periods owin^ co inter-temporal time preferences. A unit 
value of benefix or cost is not identical in different periods 
due to the inter-temporal effects. This gives rise to the 
problem of reducing che benefits and costs to a particular 
base year and to make them comiaensurate with each other. If 
one has to add up the benefixs and costs, then he must have 
some rule for assigning weights according to the time of 
occurence. Under the circumsxance, the social rate of discount 
(3Ri)) is the appropriate divisor or tool for making the 
benefits a-id costs commensurable. Thus, BED is defined as 
the rate at which the weight on aggregate consumption declines 
over time. This represents the collective social time prefers- 
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-nee about present and future consumption. 

(i) Its Application in SBCA ; 

In the traditional methods of benefit-cost analysis, 
the procedure adopted was to ignore the time factor and wei^ 
benefits and costs in each period equally; 

B = ^ , and 

t = 0 

° ' i = 0 ^ 

where, 3 represents benefits, C the costs and T the life 
of the project measured in number of years from the date 
of first investment. 

Nevertheless, the above method was unsatisfactory 
because individuals have time preferences and are not, in 
general, indifferent to having an additional rupee of income 
at different points in time, flie removal of these drawbacks 
has given rise to the discounting approach or present value 
approach, llie present value of the stream of benefits and 
costs spread over a period of time is expressed as; 

B 

B = ^ , and 

-t = 0 (1 + i)'fc 
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T 

= y 


t = 0 ( 1 + i)"^ 


■b = 0, 1, 2, 


, I. 


where, c^iia stand for "benefits and costs in the t-th 
year of the proouct life and 1 is the marginal rate of time 
preference or the social rate of discount. 


Selec tion of the Value of SBh ! 

Alchougn the bED is expected to vary from one period 
to another and also from one o^b^ective to another, in the 
interest oi bne manageability of the exercise the bRO is 
usually a-ssumed to remain constant over che lifespan of a 
project. l\ie determination of SED too reflects fundamentally 
the value judgement of the community. Therefore, it is 
considereo. u.s a nationo-l parameter which is supposed to "be 
provided to the project evaluator by the planners. 

^ regards its value in India, the Planning Commission, 

GOI was previously using 10^ for the evaluation of the projecrs 

in the pu'iolic sector. Only recently the Commission has revised 

this race to 12^ . While Messers hishra & Beyer"^® have 

estimated the range of SED between 8^ to 10^ in their study, 

71 

Dasgupta has recommended a SED in the range of 8^ to 12^. 

70. ilishra d Beyer, op. cit. 
n.h. Dasgupta, op. cit. 


71. 
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iicceotiiig, this range of the value of SHD as most 
plausihlo for India, we have decided to use these three rates, 
i.e. 8, 10 and 12 in estimating the social economic iDrofi- 
t ability of fciie IIMP, 

8.1.2 The ilethods of Evaluation ; 

Many evaluation or decision criteria have been formulated 
and applied in the past for the selection of projects. The 
important among the traditional methods of evaluation are: 

(a) The pay-back period method, and 

(b) The average rate of return method. 

72 

Bub owing to a number of limitations associated \Jith 
these above metnods, of late some other methods are becoming 
more popular. The commonly used modem techniques of evaluation, 
known as discount cash flow methods, are: 

(i) The NBY method, 

(ii) The B-C ratio method, and 
(ill) The IKR method. 

Each of the abo^;e criterion could tell us whether a 
project IS economically viable or not. In recent years these 

Por greater details on the limitation of these methods 
see, for example; Brest & Turvey "The Main Questions" 
in CBA, (Ed) nayard and also Smidt and Bierman "The 
Capital Budgeting Decision", 


72. 
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have been 

criteria ^ , \/idely applied for the appraisal of projects. 

In order to j'ldge the worth whileness of the EivIP from social 
viewpoint we have applied these methods. These methods are 
the standard techniques, widely discussed in the literature 
on d3CA, and as such need not be elaborated. But notwith- 
standing "cheir applicability in the study, we feel that it 
would be better to summarize them here briefly. However, we 
have restrained ourselves from comparing the relative 
advantages and disadvantages of each one of them because we 
have decided to test the feasibility of the BI'EP xvith the 
help of all three criteria. 


(i) THH HPV CRITERION; 


The net present value (ITPV) criterion envisages that 
the stream of costs and benefits for different time periods 
of the project should be converted into a common index 
througii the social rate of discount. The decision algoritlim 
of the ETY critci’ion can be expressed as, "select the projects 
if the p)resenl: value of benefits exceeds the present value of 
costs or if the net present value of benefits is posibive", 
Symbolicalljr, the criterion con be summarized as follows: 
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where, B and. C stand for the present value of the stream of 
benefits and costs respectively, and B-C for the net present 
value of benefits. 

The I'lPV criterion gives us an absolute measure of the 
worthwhileness of a project where the IJBY is positive. If 
B-C \ 0 , then the project is to be rejected. 

(ii) THB B-C .iiiTIO CRITBSION: 

The B/C provides the benefit-cost ratio for any project. 
The algorithm of this criterion can be stated as, "select the 
project if the B/C ratio exceeds unity and in case of a 
number of projects, rank the projects in descending order of 
their B/o rs/cios and select the project from above as per 
the availability of investment funds". 


(ill) THE ms CPuITEPJOlT; 


The internal rabe of return (lER) is defined as that 
rate of discount at which the net present value of benefit 
of a project became s equal to zero. If 'r* is the rate of 
discount at which, B-C =0 

then r is said to the internal rate of return. Lore 
explicitlj’, the formula of Ilffi. can be stated as follows: 


LTBV = ^ 

t = 0 




C. 


( 1 + r ) 


0 
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Tlie IHR caai be shown in the graphical form also; 





The decision algorittun of the HR criterion can he 
stated as, “select the pro^ject if the IRR exceeds the chosen 
rate of discount, i.e., if r > i, and if there are many 
projects, chen rank the projecbs in a descending order of 
the value oC IRR anb. choose that set of project from the top 
for which r^ i until the given investment fund is exhausted." 

liowevei , the estimation of HR is a difficult job. 
Generally , tne IPutil. is determined through the trial and error 
method, lo overcome the hurdles in the estimation of L'JR 
we have devised a computer programme (given in innex YiIX/ 
Appendix I) and thereby, estimated not only the IFJl but also 
the hPV and the B/C ratio of the Rl, IP. 

8.2 EoILIHIOh OF B-C RMIO BY THE PROJECT AUT.IO..ITIE:.; 

li^ Gilcir tio ^usisify iiic SLIP at the ns.tioiic 3 il 

level, the project authorities had estimated the B/C ratio of 
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the project! that too, only from the flood control component 
of the project. On the basis of the allocation of costs by 
the "facilities Used Method they had computed the B/C 
ratio of the project by a verj" crude manner. The B/C ratio 
of flood control was estimated at 2.2. Their calculation of 
the same is ^.iven below for verification and comments. 


Table 6: i:'-. TIi:iiTIOU OP B/C BATIO BY THd PROJBCT .AnTHQhlTIU^ 


■Benefit-Cost ±\:atio from flood Control : 


(A) (a) Cosfc of dam chargeable to flood 
protection (12.5 + 10,1) 


Rs. 22.60 crores 


chargeable to irrigation 
(b) Cosb of embankment 


Rs. 15.00 crores 


Annual, costsj at 11^ of above 

Annual benefits accrued by flood control 


,*, BSiief it-Cost Ratio 


6 ,65 


1.37 


Rs. 37.60 crores 
Rs. 4.136 cr. 
Rs. 6.65 cr. 


(B) (a) Cost of dam chargeable to flood prote- 
ction. 


(b) Cost of embankment 


Annual costs; at 11^ of above 

Annual benefits accrued by flood control 


,*. B - C Ratio 


6.65 

37055 


2,2 


Rs. 12.50 cr. 

Rs. 15*00 cr. 

Rs. 27.50 cr. 
Rs. 3.025 cr. 
Rs. 6.65 cr. 


Source; Annex G, Bengali Dam Project Report (Stage I), 1972. 


73 . ' ^hia method & Cost allocation was suggested by the Central 
Covo'uiiexit to the State Covernments, vide, Innistry of 

(contd. . . ) 
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(i) THE LHIITITIOH^; 

A critical examination of these calculations of the 
project anthoribies would show that the calculations suffer 
from the follov;ing procedural errors. 

first, the benefits and costs of the project were not 
xDroperly estimated. In Annex Y/Appendix I we have already 
pointed out 'che defects of calculation of flood control 
benefits of the project. With regard to the cost calculations 
we have noted that in most cases these were estimated \jitiiout 
taking into account the inflationary effects in the economy. 
Moreover, the benefits and costs were not measured in relation 
to the broad goals of the national plan. 

Secondly, by the method of cost allocations a small 
proportion of the overhead costs of the project had been 
allocated bo bhe flood control objective, vdiile the project 
had been justified on flood control grounds, in case of cost 
allocations a very small percentage of the dam and appurtnent 
works (i.e. 50^) had been earmarked for this primary objective 
of the iDroject. ^-^Jliereas the power generation, which is a 
secondary objecbive of the project, had been allocated 48/o 


(contd.,) Irrigation, Circular dated 17.4.67 addressed to 
the jbate G-overnmenbs, However, at the moncnt 
\!o h£ve refrained ourselves from examining the 
merits and demerits of the method. 
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of the overhead costs, fhis clearly indicates that the 
costs \/ere unduely underestimated in favour of flood control. 

Thirdly, the method of estimation of B/C ratio was 
defective because in the calculation of benefits and costs 
no attention was paid to the importance of time stream, i.e., 
the fact of the benefits and costs spreading over a period 
of time was not taken into consideration. Further, in the 
computation of the S/C ratio, instead of taking into account 
the streaui of initial investment costs, they had used the 
annualized costs which are inclusive of tl:e interest and 
depreciction cnarges. But it is well argued in the literature 
on SBCA that the interest charges and depreciation have no 
economic significance as social costs because they are only 
transfer payments in the economy. 

Pourthly, no method of discounting was adopted to 
commensura.te both the benefits and costs to a common base 
year level, 'Thus, inter-temporal time preference effects 
were neglected in the analysis. 

Fifthly, although there is another important component 
of the project, namely, power generation in the computation 
of B/C ratio no attempt was made to introduce the benefits 
and costs of power generation. 

Pina3.1y, even thou^ the project had been proposed 
within the broad framework of the national plan objectives, 
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it was evaluated, in terms of a typically commercial approach, 
to project appraisal. 

8.5 S3GA Oj? the ilMP: 

In order to accomplish the exercise in hand, we have 
decided to proceed in different stages. Our approach is to 
cajry out the exercise of evaluation with different sets of 
data, each set generated hy a given range of alternative 
assumntions in the calculation of henefits and costs. Jith 
each successive stage, some sophistic ax ions have been in- 
corporated into tne analysis and then the corresponding economic 
feasibility of the RHP is examined in the light of the stajidard 
evaluation criteria, viz, the UPV, 3/0 ratio and the ISR. 

8.5.1 The Sequence ; 

The first stage of the sequence of our analysis is by 
and large with reference to the data provided by the project 
aubhorities. Of course, at few places we have introduced our 
estimates of benefits and costs and oxher approximations to 
checlc the results. 

In the second stage, we have carried out the exercise 
with our estimates of benefits and costs of the project. In 
ulus we have incorporated the indirect benefits and costs o-t 
the project into the analysis. Both the above exercises, which 
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are termed as finaticial analysis, h.a.ve tieen imdertaken at 
the market prices of the inputs and outputs. In the third 
stage, the analysis is modified further hy introducing the 
shadow prices of unskilled labour, by deducting the duties 
and taxes from the prices of basic inputs and thirdly, by 
introducing the opportunity cost of land inscs<-d of the 
compensations paid for the same to its o\mers. Ihis stage 
IS termed as the economic analysis of the project. In the 
final stage of the sequence, the economic analysis has 
incorporated the contribution of the project to another broad 
national objective, Tiz., the regional income redistributive 
objective . 

8.3.2 SEGA : Stage I 

oince we have pointed out manj/ procedural errors \;ith 
respect to the calculation of the B/C ratio of the project 
authorities we thought it proper to undertake the SEGA of 
the project on the basis of the calculations of the project 
authorities and to check the findings. In this sub-section 
\ie propose to test the feasibility of the MIP by applying an 
improved method of oBCA to the data provided in the project 
report. However, ^^/e have introduced some adjustmenis at 
relevant places, fhe results of these exercises are provided 
in "Project Summary liatrix, Stage I/table 9* 
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The analysis ha.s indicated that the EI-IP could pass 
all the tests of economic feasibility only if the 0 & M costs 
per annum is assumed at 1^ rather than 11^ of the initial 
investment. The exercise Fo.3 of this stage further shows 
thst T-aien one takes the 0 &. M costs at of the initial 
investment, the project is capable of crossing the test of 
economic feasibility only at 8fo rate of discount, ^;hich is the 
iiininun rate prescribed for India. But on the other hand, 

\;nen ue have introduced our estimate of direct flood control 
benefits, which is more scientific and appropriate, we 
found that the LiMB has miserably failed to pass any one 
criterion of economic feasibility at 8^ rate of discount. 

The results of exercise Fo.5 show that at 6 /j rate of discount 
tne I'lPY & B-C ratio are PlS. 78.30 lakhs and 1.03 respectively. 
Idle HlH of the project is worked oat at 6,21, 

8.3.5 SBCAi Stage II 

At this stage of the analysis the direct and indirect 
benefits as well as costs measured in terms of the aggregate 
consumption objective are taken into account. In estimcj-ting 
these benefits and costs, the market prices of inputs and 
outputs at the base year level are used for arrivixig at the 
first approximations of bhe same. These oenefits and costs 
for different time periods are provided in table 7* At this 
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pla.ce, it nay be poim:ed out that although the lifespan of 
the project has been approximated at 100 years, we have 
projected the benefits and costs upto 50 years of its life 
because thereby, the risks and uncertainties in tne outcome 
of the project are reduced to some extent. Iioz-eover, with 
8/0 - 125 j discount rate the benefits and costs would hardly 
be numerically significant after 50 years. 


Table 7; 


ST ATE]! EM! 0? BSIIEfITS & COoTo 0? TKO In? IIT TDIdid Of 
AGGEEGME C OIJoMTI OH OBJECT Vm 


( figures in lakh Us. ) 


ol Years 

FTTWT' 

Direct 

■i 1' T~ 
indirect 

Total 


COSTS 


No. 

PloodT 

cont- 

rol 

fewer 

gen. 

Pi odd 
control 

Others bene- 
fits 

I'lood 
cont- 
rol & 
embkt 

Power 

gen. 

• 

Total ‘ 

CD C2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

1. 1973-74 




8.56 

8.56 

260.8 

... 

260.8 

2. 1974-75 


— 


22,19 

22.19 

197.4 

92.3 

289.7 

3. 1975-76 




30.61 

50.61 

330.1 

95.9 

426 .0 

4. 1976-77 


— 

— 

43.35 

43.35 

344.2 

59.8 

404.0 

5. 1977-78 


•• 


56.70 

56.70 

940.9 

145.7 

1 086 .6 

6. 1978-79 


— 


56.70 

56.70 

932.7 

150.0 

1082.7 

7. 1979-80 

... 



56.70 

56.70 

1051.5 

917.3 

1968.8 

8. 1980-81 




56.70 

56.70 

1111.4 

486.9 

1598.3 

9. 1981-82 




56.70 

56.70 

714.4 

200.7 

915.1 

10.1982-83 


— 


56.70 

56.70 

176.6 

- 14.4 

162.2 

11.1983-85 

308.4 

700.1 

1043.2 

52.65 

2104.4 

338.0 

25.8 

364.8 

12.1985-88 

308.4 

708.3 

1043.2 

52.65 

2112.6 

339.0 

25.8 

364.8 

13.1988-98 

314.8 

859.5 

2697.4 

52.65 

3824.7 

57.9 

31.0 

36.1 

88.9 

14.1998- 

316.1 

859.5 

4180.6 

52.65 

5409.2 

65.2 

101 .3 

2008 

15.2008-18 

316.1 

859.5 

4180.6 

52.65 

5409.2 

77.2 

41.3 

118.5 

16.2018- 316.1 
onwards 

859.5 

4180.6 

52.65 

5409.2 

81 ,0 

41 .3 

1 22,3 



151 


Using the above data we have carried out the social 
benefit cost analysis of the project as follows. The first 
step in our estimation comprises the measurement of the 
feasibility of the EI'-IP taking into account its flood control 
value only. Mhering to the approach of the Government, i.e. 
by t£.lcing into consideration the direct flood control benefits 
only, our analysis shows that the Ri'EP fails to pass any 
test of economic feasibility even at 5^ rate of discount. 

But the incorporation of the indirect flood control benefits 
into the analysis signif icantally improves the results. The 
project turns out to become a viable one because even at 
12/a ra,Ge of discount the net present value of benefit works 
out at ^lS. 36.56 crores and the B/C ratio at 1.91- The IH.R 
works out to 17.21>a. 

In rhe third step we have taken into account the 
benefits and costs from both the components of the project, 
VIZ,, the flood control and embankment, and the power genera- 
tion. Taking into account the direct benefits and costs of 
tj-iC project our exercise shows that while at 8^ rate of 
discount the NPV is Es.2.36 crores, at 9^ the same is 
ns. 5.81 crores. The corresponding B/C ratios are 1.03 and 
0.90 respectively. The lEn with this set of data is calculated 
at G.25^a, Thus, the BlIP has become a woitorhile project only 
at 8'p rate of discount. On the other hand, when the indirect 
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benefits are introduced into the analysis, the results have 
chan 3 ,ed conspicuously. The outcome of this exercise has 
proved very satisfactory, ihren at 12^ rate of discount, the 
I'TPV works out to ks. 50.91 crores and B/C ratio 1.97. The 
HIH works out to 18.07^. Therefore, the project is proved 
to be socially significant and its contribution to economic 
development is expected to be of great significance. 

8.5.4 5 BOA; Stage III 

AS explained earlier, at this stage, further sophisti- 
cations are introduced in the analysis by incorporating 
ad^uJGicnts to the prevailing market prices of inputs and 
outputs, iliile with regard to the benefit stream of the 
project we have introduced modifications to the power genera- 
tion benefits only, in the cost side there are three adjustments, 
SUCH as, adjustments to the value of the unskilled laoour 
component of the project, value of the basic inputs and the 
value of the land used bj’ the project. Tne adjusted stream 
of benefits and costs are provided in the following tabled 
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Table 8; STATElIEMT OP EGOi^OMIC BBNEFITo & COSTS OP THE BMP 
( in terms of aggregate consumption and regional 

redistribution objectives) 

( Figures in lakh Rs.) 


SI, Years 
No. 


BE IM BEITS 

C 

1 0 S T 

S 

Direct 
Flood Power 
contr- gen. 
ol. 

Indirect 

Flood Others 

cont- 

rol. 

Flood 
cont- 
rol. & 
embkt . 

Power 

gen. 

Total 

(1) C2) 

(5) 

(4) 

(5) (6) (7) 

(8) 

(9) 

(10) 

1. 1973-74 

— 


8.56 8.56 

250.89 


250.89 




(10.70) 



(250.89) 

2. 1974-75 

- 

- 

22.19 22.19 

167.37 

82.55 

249.92 




(27.70) 



(249.92) 

3. 1975-76 

- 

- 

- 30.61 30.61 

292.54 

21 .82 

314.36 




(38.26) 



(314.36) 

4. 1976-77 

- 

- 

- 43.35 43.35 

300.39 

50.13 

350.52 




(54.19) 



(350.66) 

5. 1977-78 

- 

— 

56.70 56.70 

689.28 

120.71 

809.99 




(70.87) 



(810.13) 

6. 1978-79 

- 

— 

56.70 56.70 

637.97 

126.03 

764.00 




(70.87) 



(769.07) 

7. 1979-80 

- 


56.70 56.70 

729.96 

820.97 

1550.93 




(70.87) 


(1561.25) 

8. 1980-81 

- 

- 

- 56.70 56.70 

864.70 

419.68 

1284.38 




(70.87) 


(1313.49) 

9. 1981-82 


- 

- 56.70 56.70 

667.60 

180.47 

848.07 




(70.87) 



(893.86) 

10.1982-83 

- 

- 

56.70 56.70 

298.65 

-14.75 

283.90 




(70.87) 



(338.46) 

11 .1983-85 

308.4 

1166^8 

1043.2 52.6 2571.1 

480.72 

25.80 

506.52 




(2981.7) 


(561.08) 

12.1985-88 

308.4 

1180.6 

1043.2 52.6 2584.9 

480.72 

25.80 

506.52 




(2997.5) 


(561.08) 

13.1988-98 

314.8 

1433.1 

2697.4 52.6 4497.9 

272.93 

30,97 

303.90 




(5213.4) 


(358.46) 

14.1998- 

316.1 

1433.1 

4180.6 52.6 5982.4 

279.96 

36.13 

316.09 

2008 



(6938.3) 


(370.65) 

1 5 . 2008- 

316.1 

1433.1 

4180.6 52.6 5982.4 

291 .48 

41.29 

332.77 

2018 



(6938.3) 


(387.34) 

16.2018- 

316.1 

1433.1 

4180.6 52.6 5982.4 

294.44 

41.29 

335.73 

onuards 



(6938.3) 


(390.29) 


Note; The figures in brackets of columns 7 & 10 are the corrected 
estimates of benefits and costs after applying the premiums 


for regional redistribution effects. 
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Tile effect of these adjustments on the social benefit 
cost analysis of the project can be observed from the "Project 
Sujnmary ilatrix. Stage III" provided at the end of the chapter. 
With "che incorporation of the adjustments to the prices of 
benefits only, the results have shown that at 12^ rate of 
discount the KP? and the B/C ratio of the project are Rs ,67.89 
crores and 2,30 respectively. The IPJl turns out to be 19*79%* 
But \/i ch adjustments to the prices of both the benefits and 
cosms streams, the worthwhileness of the Rl!P has improved 
further, V/ith 12^ rate of discount, the NPV has gone upto 
Rs,71.07 crores and the B/C ratio to 2,44. Moreover, the 
HR has increased to 21.45^, 

8. 3# 5 SBC A; Stage IV 

Tae eva,luation of the RlIP has proceeded so far by 
measuring the benefits and costs of the project with respect 
to tnc aggregate consumption objective alone. In chanter VI, 
we have already explained why we have refrained from intro- 
ducing the other objectives of the national plan, namely, 
the group income redistribution, employment generation and 
the self-reliance objective. As such the only adjustment 
incorporated relates to the regional income redistribution 
objective, Pigures in the brackets of column (7) 2nd (10) 
of table 8 provide the corrected estimates of benefits and 
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costs after the application of the regional income redistri- 
hutive premiums, 

ihe incorporation of this objective into the analysis 
has enhanced the social economic profitability of the hMP. 

The social profitability of the project has increased substa- 
ntially C see. Project Summary Matrix, Stage IV). At this 
final stage, even at 12^ rate of discount the NPV and the 
B/C ratio of the project are estimated at lls.88.23 crores and 
2.71 respectively. The I?lR has moved to 23.08^, 

8.4 PhOJBCT bUmiARY MAIEIX; 

In order to be guided properly in drawing our concluding 
remarks and policy implication of the study we have drawn 
the project summary matrix, which is provided in table 9« 3]he 
same matrix has pulled together the important findings of our 
exercises at various analytical stages of the evaluation, 
further, we have summarised the key indicators of the project’s 
desirability at each stage of the analysis in tne form of a 
gra.ph, \/hich is provided in figure I. 

.X close look at the project summary matrix as well as 
the graph would show that as we move along the sequence of 
3BCA, tne social economic profitability of the HliP continues 
to iraprove . Ilie project has proved to be economically 
feasible even when the benefits and costs are assessed at 
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market prices. But the necessary condition for this is that 
the indirect benefits ( more particularly the inciirecx flood 
control benefits) should be included in the estimation of 
benefits, fhe evaluation of the pro^ject in terms of shadow 
prices of inputs and outputs has enhanced the social profit a- 
bilitj'' of the project to a great extent, '//ith the introduction 
of the shadovj prices, while the B/C ratio has increased by 
245 ^, the nex present value of benefits of the project has 
gone up by 42^. honatheless, the introduction of regional 
income redistributive objective into the analysis has signifi- 
cantly raised the social profitability of the RI'IP. 


Table 9 ; PROJECT SUIf liSY (Quantifiable ispects) 


Stages f Exercises and 
the nature of estimation 
of toe benefits and costs 

Social 
rate of 
disco- 
unt. 

ITPV 

(in 

lakh Hs) 

B/C 

ratio 

liffi 

(1) 

(2) 

(3) 

(4) 

(5) 

STAGE I 





Ex.1. Eirect flood control bene- 5 
fits & costs as calculated 8 
by the project authorities 10 

4271-76 
2221 .48 
1526.36 
1087-07 

2.20 

2.20 

2.20 

2.20 

Indete- 

rminate 


Ex. 2. I'lrect flood control bene- 0 Negative 
fits as per our calculations 
and the costs calculations 
with the project authorities 


( c caitd . . . ) 
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Table 9 (contd.) 


( 1 ) 


( 2 ) (3) (4) (5) 


Ex. 3 Direct flood control bene- p PPP cn 

fits as per the calculation 
of xhe project authorities, 9 - 91 *61 

the initial investmem; costs 
for flood control (equally 
divided between the period 
of construction) and the 
0 & M costs as calculated 
by the project authorities 


of 

Ex. 4 Estimate^! ood control bene- 
fits by the project autho- 8 
rities, the initial invest- 
ijient costs for flood control'^ 
besed on the fo of revised 2 
cost estimate and the 0 & M 
costs at of the initial costs 


2001.62 

939.21 

307.54 


1 .06 
0.97 


1 .97 
1.50 
1.18 


8.65 


13.50 


Ex. 5 


The cost calculations as per 3 
Ex, No. 4 and the flood control 
benefits as per our calcula- 2 
tion % 


2125.45 

534.52 

78.30 

-244.11 


1.73 

1.21 
1 .03 
0.88 


6.21 


STAGE II 


Ex . 6 Direct flood control bene- , -1298.00 0.83 

fits as per our calculation 
and the costs of the 
project. 


Ex. 7 


Ex , 8 


Direct & indirect flood 
control benefits and the 
costs 


Direct benefits of flood 
coiitrol and power gene- 
ration and the project 
coots. 


3 61765.57 9.23 

5 32087.92 6.12 

8 12794.39 3.53 

10 6977.03 2.56 

12 3656.59 1.91 

3 1 26 27.00 2 . 25 

5 5105.00 1.62 

8 236.00 1.03 

9 -581.26 0.90 


17.21 


8.25 


(contd. . . ) 
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(Talkie 9 (contd. ) 



CD 

(2) 

(3) 

(4) 

(5) 

Ex. 9 

Direct and indirect 

3 

76553.37 

8.67 



benefits of the project 

5 

40339.16 

5.87 



as well as the project 

8 

16558.78 

3.50 

18.07 


costs . 

10 

9290.42 

2.58 




12 

5091.77 

1.97 


STAGE 

Ill (Economic Analysis') 





Ex. 10 

Direct ^ indirect bene- 

8 

20087.37 

4.03 



fits, with adjustments 

10 

11695.49 

2.99 

19.79 


to benefits of po\;er 
generation and unadjusted 
costs . 

12 

6789.04 

2.30 


Ex. 11 

Direct and indirect 

3 

85365.79 

7.74 



benefits, with adjustment 

s 5 

46035.37 

5.88 

21.45 


to benefits of flood 

8 

19946.16 

3.94 


control and power gene- 

10 

11851.87 

3.08 



ration and the adjusted 
costs. 

12 

7106.84 

2.44 



STAGE IV (Regional IncoEie 

rLedis-trilution Analysis) 


Direct and indirect 

3 

99853.43 

8.20 

benefits with adjustments 

5 

54172.59 

5.33 

to regional redistribution 8 

23820.97 

4.31 

or incoBie* 

10 

14377.15 

3.39 


12 

8823.25 

2.71 


23.08 


NET PREoENT YAbUE ( in croros 
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EIGDltE I; GRAPH SHOWING THE NPV & IRR OP THE RHP 




CHiPTER IX 


COiTOLUSIONS & POLICY BIPLIC JillONS OP THE STUDY 


In this final chapter we have "brou^t together the 
conclusions and policy implications derived from the study. 

9.1 THE COHCLUSIONS: 

The broad conclusions emerging from our study are 
summarised as follows; first, o;ir results of the SBC A have 
shown the x/orthwhileness of the EMP in the context of the 
economic development of the country in general and Orissa in 
particular because of its high social profitability. Apart 
from, its economic contribution, the project is strongly 
recommended and justified owing to many additional social 
benefits, which are not reflected in our evaluation of the 
project. Por all these reasons it is believed that the EUP 
would make an important contribution both to the development 
of the national economy and to the welfare of the people of 
Orissa, hence, its inclusion in the Fourth Five-Year Plan’s 
allocation of funds has been justified. 

Secondly, it is affiimed that, by and large, the net 
present value of benefits, B-C ratio and the Hffi are hi^ly 
sensitive to the introduction of shadow prices of inputs and 
outputs of the project. A scrutiny of the "Project Summary 
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Matrix” indicates that with the adjustment of shadow prices 
in the analysis, the values of NPV, B/C ratio and IRE have 
improved significantly. 

Thirdly, our exercises of evaluation have demonstrated 
that the EMP is also hi^ly sensitive to the estimation of 
indirect flood control benefits. The indirect flood control 
benefits are worked out to be quite significant and prominent. 
Our estimates of benefits have clearly showed that the 
indirect flood control benefits are much more pronounced than 
the direct flood control benefits. Further, the incorporation 
of the indirect flood control benefits in the analysis have 
improved the economic feasibility of the RI.IP signficantly . 

Fourthly, our primary suivey results have ensured the 
importance of a flood control project for the creation of 
additional employment opportunities in the flood-plain. 

Because of the extensive and intensive methods of cultivation 
in the flood-plain there has been a significant growth of 
employment facilities for the unskilled labourers. Thus, 
it IS expected that the EMP would generate significant 
employment opportunities in the Brahmani flood -plain. 

Fifthly, although it has been shown in several studies 
that water from irrigation is an important pre-condition for 
the spread and success of the green revolution, we may add 
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further that without the development of a flood control 
project in the various flood -plains of the country, no green 
revolution would he successful. 

Lastly we maintain that the EJ^IP would not only contri- 
bute to the efficiency of the economic system but also to 
the objective of promoting an equitable distribution of 
wealth and income in the economy by way of helping the rural 
farmers and labourers. 

9.2 THE POLICY IMPLIClTIONo: 

On the basis of (i) the results of the social benefit- 
cos b analj^sis of the RMP, and (ii) some other data collected 
by us during our extensive field works in connection with 
the study, we have decided to draw some policy implications, 
which x/ould be highly relevant for the Government. The 
general policy implications emerging from the study are 
summarised as follows: 

(1) The most importanb policy implication of the sbudy 
IS derived from the identification and quantificabi on of 
indirect flood control benefits of the RMP. The study has 
shown that bhe indirect flood control benefits of a multi- 
purpose river valley project like the Bengali Multi-purpose 
Project are much more prominent and significant than the 
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direct riood control benefits. Therefore, the project 
evaluator and policy maker should not neglect these benefits 
in determining the social economic feasibility of such 
projects . 

(2) Ue know that devising solutions to the problems of 
a raulti-purpose river valley development scheme needs the 
participation of many disciplines such as, economics, 
engineering, agriculture, geography, forestry, and public 
administration. At the stage of investigation of these 
projects there should be a co-ordinated effort by experts 
from different related disciplines, i.e., there should be a 
comprehensive and integrated approach to the problems. Thus, 
we advocate that the prevailing practice in India, whereby 
the projects are being investigated and formulated by technical 
personnel only, should be changed. Instead the Government 
ouglit to initiate the practice of associating geographers, 
agricultural scientists, revenue authorities and economists 
in the task of evaluation of such projects. Thereby, the 
difficulties and delays in the construction of txE project 
could be reduced to a great extent. 

(3) further, in the stage of investigation of such 
projects, the various alternative locations and components 
of the project should be properly worked out and their 
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corresponding economic benefits and costs should be estimated 
in relation to the specific objectives of nationol planning. 

The decision for ihe execution of the project should be taken 
after evaluating the social and economic benefits and costs 
of each one of the components of the project as well as 
exajiimng the bearing of the location of the project on the 
costs and benefits. Sometimes the pursuance of one objective 
of the project may conflict with another objective? under 
such situations the decision maker should examine ‘the various 
"trade offs" and then take a decision. 

(4) Generally, at the project level the preliminary as 
well as final reports prepared by the Governments are based 
on a very ^^/eak data base. Further, there is no follow-up 
attempt to improve the da,ba, which could provide a good base 
for fucure policy decisions. In this regaid., \fe have come 
across niany serious overestimated or underestimated data 
used by the dengali Project iaithorities. The assumptions 
and approximations used by them are not based on <-my scientific 
study. These are not properly justified before being used 
in the project report. Tiiox’efore, we feel that tliei’e should 
be a scientific approacn to data collection and their inter— 
piretations, llore particularly, at the stage of project 
design the authorities concerned should try all possible 
sources for expanding the data-base. 
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(5) Furthermore, the justification provided hy the authori- 
ties of the Central Water Commission, GDI, that usually they 
thorou^lily scrutinize the structural designs of such a project 
rather than the economic and social implications of it, is 
hav3.ng its wider implications. The justification vjas not 
convincing to us because, after all, the technical personnel 
design the project as a result of which the impact of the 
project on the social and economic spheres tends to get 
neglected at the stage of scrutiny of the project. The same 
exercise should be conducted either by the Central Water 
ComiJiission or the Planning Commission, GOI. 

(6) This implication relates to the scope of project 
evaluation at the stage of the construction of the project. 

In this context, we maintain that instead of the general 
belief of ex-ante or ex-post evaluation, it i s much more 
important to evaluate the project in one way or anotner 
during the whole period of construction and execution of the 
project. Bergmann has rightly observed that, "n x^osterior 
calculation during the construction period and throu^iout 
the operation of the project has so far been neglected by 
all Governments and institutions, but it is precisely this 
which could give valuable indications for improving the 
bases of a-priori calculation and to provide the elements 
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needed to improve the management of the project."*^^ Loreover, 
the evaluation of a project at the stage of construction 
wovild help the policy decisions required during the operation 
of tne project. It may also help adopting some follow-up 
measures hy which the potential benefits would be enlianced 
and the costs reduced. 

9.3 TJIB B&ISDIiSlE POIICI IlfPLICiiflOlS: 

Apart from the above general policy implications vre 
have also identified some immediate policy implications, which 
would be very much helpful to the Government of Orissa as 
well as the project authorities. Our findings of the 630 A 
and the field observatioxis have induced us to draw these 
implications. The first important implication relates to 
the need of a comprehensive development plan of the Brahmani 
flood-plain. In our estimation of benefits we have already 
made a. forecast that there would be significant agricultural 
develooment in the Brahmani flood-plain after tne completion 
of the iM2. But the general trend that has emerged in India 
(and more particularly in Orissa) is not encourajing. The 
reclamation of the submarginal lands and the adoptioxi of 


74. See, Hellmuth Bergmann, "Guide to Economic Evaluation 
of Irrigation Projects", OECP, Paris, 1973. 
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intensive metliods of cultivation involve a considerable 
time-lag because the people may not undertake the follow-up 
actions immediately after the completion of the project. 

Thereby, the potentials generated by the RMP would remain 
unexploited. Under this circumstance, we feel that to 
overcome these difficulties the Government of Orissa should 
step in with a comprehensive plan for the reclamation of 
sand-casted and water-logged lands in the Brahmani flood- 
plain. further, the farmers should be educated to adopt the 
inbensive methods of cultivation after the control of floods. 
The Oommand -Area Development Programme should be extended 
to these areas. Unless the Govt, of Orissa is prepared to 
provide these incentives to the farmers of this flood-plain, 
there would be a considerable discrepancy between the 
potential created and its utilization and thereby, a social 
loss vrould occur. 

Secondly, wo have identified that the big reservoir 
created for flood control would provide very good opportunities 
for the development of fisheries. The Govt, should direct 
its risheries Department to make adequate arrangements for 
the maximum exploitation of these potentials. Unlike the 
Hirakud reservoir, the Govt, should plan for suffici^-nt 
investment in this direction so that there would be no scope 
for wild fish development in the Rengali reservoir area in 
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future, -Accordingly the project authorities should clear 
up tno stumps from the reservoir in such a way that there would 
be no difficulty in catching fish. In accordance with the 
phased programme of submergence, the forests should be 
cleared so that there v/ould be no chance of anj? vegetation 
to remaiii under water. 

The bhird implicaxion is developed with reference to 
the utilization of the firm energy to be generated by the 
RivIP, In Annex II/ Appendix II we have provided the past and 
projected consumption patlern of electricity in Orissa. Our 
critical evaluation of the consumption pattern of electricity 
in Orissa has highlighted that the agricultural sector, v;hich 
contributes more than 65^ of the state's GiTP and v/hich 
provides employment to 70 % of population, is totally ne^ected. 
'The use of electricity for agricultural development has yet 
to reach of total consuaption in Orissa. On the other 
hand, the industrial sector, which consumes more than 88 % 
of bhe electricity supply in the State, has not contributed 
significantly in the direction of removal of the backwardness 
of the state. In view of the discrepancies in the consumption 
pax terns of electricity in the btate, we fe-jl that there 
should be a radical change in the pattern of consumption 
of electricity. Priority should be given to the exploitation 
Of bhe ground water and surface water potentials. Hence, 
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we insist that the electricity to be generated by the EIIP 
need not be supplied to the OSEB directly. On an experiment 
basis perhaps, the electricity generated by the HIvIP should 
be managed by the Department of Irrigation & Power directly 
and should be supplied to the different sectors of the 
economy on the basis of ifcs contribution to the social and 
economic development of the region. The power should not be 
supolied on a commercial calculation as is done by the OSEB. 
Keeping in view the objectives of socio-economic development, 
we may suggest a pattern of distribution of electricity 
generated by the RI»IP as follows. In the first place, the 
electricity should be supplied to those people who would be 
affected by the submergence of land under the reservoir. 

They should be provided with electricity at a preferential 
rate for their domestic use as well as for agricultural use. 
Purfeher, with the help of the electricity the ground water 
potentials, which are likely to be generated in the vicinity 
of the reservoir, should be exploited. Next, there should 
be the development of small scale industries in the project 
site after the completion of the project. These small scale 
industries could avail the facility of infrastructures 
developed hy the project and also the cheap power from the 
project. After these demands are met, the remaining part of 
the electricity generated by the project should he sold to 
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the O'JOB. The above u.sc of the electricity of the project 
as envisaged by us could reduce the cost of transmission on 
the one hand and raise the social benefits on the orher. 

Our last immediata policy implication is that the RIa? 
would increase the potential for revenue collection in the 
Brahiiiani flood-plain, which should be exploited in due course 
to raise the moagra revenue of the State. The residents of 
this flood-plain are exxDected to be benefited in two ways, 

VIZ. , frora the aversion of flood damages and further from 
the potential agricultural development in the flood-plain. 
Therefore, the Government should either impose a betterment 
levy or a tax on the agricultural income of these beneficiaries. 
Of course, these measures should be undertaken a few j^ears 
after bho completion of the project. The Governiionb of Orissa 
should carefully consider the feasibility of this measure 
keepixig in mind the fact that the resources ore to be raised 
in the fu'Gure to accelerate the development of the jtate. 
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mmx II 
Table 1 


STATISTICAL DETAILS OE THE THREE MAJOR 
RITER SYSTEMS OE ORISSA 


SI. 

lo. 

Statistical details 

Units 

Mahanadi 

Brahmani 

Baitaraaii 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

1. 

Length of the rirer 

Miles 

533 

438 

216 

2. 

Length of the river 
from the source to the 
commencement of the 
deltaic region. 

Miles 

466 

345 

153 

5. 

4. 

Uatershed area 

Volume of water-flow 
in the river at the 
head of the delta; 

Sq, miles 

51,000 

14,000 

4,000 


i) Maximum flow 

Cusecs 

15,71.000 

6,43,290 

5,00, 000 


ii) Minimum flow 

Cusecs 

200 

130 

74 

5. 

Area of the deltaic 
region. 

Sq. miles 

2,940 

854 

659 

6. 

Protected area irri- 
gated by canals. 

It 

641 

62 

190 

7. 

Area protected by 
embanioaents but not 
irrigated. 

tl 

456 

166 

103 

8. 

Semi -protected area 
inundated only in 
high floods. 

II 

725 

192 

177 

9. 

normally inundated by 
floods. 

II 

475 

230 

140 

10 

. High lands and jungles '• 

not affected by floods. 

278 

124 

30 


Source: 


"Eloods in Orissa Rivers, 1955-56 Einal Report", 
Revenue Dept! (Special Relief), Government of Orissa, 

Bhub anes war , 1957. 
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MEBX II 
Table 2 

ST^ISTICAL DETAILS OP THE BRiHMAHI 
PLOCD-PLAIH 


bl. Name of the 

Sub- 

No. of 

Population 

Cultivated 

Ho. Block/HAC/ 

division 

villages 

liable to 

area subjected 

Ilunicipality 


suscepti- 
ble to 
floods 

be affected 
by floods 

to floods by 
Brahmani 
systemCin Acr, ) 

(1) C2) 

(3) 

(4) 

(5) 

(6) 

1 . Kaniha 

Talcher 

34 

21 ; 782 

2,289 

2, Talcher 

3* Talcher Muni- 

f! 

15 

5,186 

1,231 

cipality 

It 

3 

840 

260 

4* Para^ang 

E.Hagar 

28 

11 ,102 

2,825 

5. Odapada 

Dhenkanal 

39 

31,750 

7,491 

6# Dhenkanal Sadar 

ft 

27 

13,661 

2,727 

7. Kamakhyanagar 

Z.Hagar 

34 

9,580 

3,382 

8, Bhuban 

It 

29 

11 ,172 

5,130 

9. Bhuban HAG 

ft 

16 

1 ,686 

2,065 

10. Gondia 

Dhenkanal 

40 

15,500 

8,675 

11, Sukinda 

Jajpur 

31 

12,425 

6,034 

12. Danagahi 

It 

59 

23,256 

5,700 

13. Jaipur Road HAC 

11 

4 

805 

428 

14. Korei 

It 

30 

16,594 

7,384 

15. Rasul pur 

If 

151 

90,000 

26,145 

16. Dharmasala 

If 

146 

72,000 

26,588 

17. Badachana 

II 

78 

59,291 

16,189 

18, Jaipur 

1! 

• 97 

47,544 

26,062 

19. Bari 

ri 

105 

92,000 

34,938 

20. Bin ;} har pur 

It 

43 

45,686 

25,000 

21, Dasarathpur 

It 

14 

14,282 

15,408 

22, Kendrapara 

Kendrapara 

18 

16,310 

916 

23. Derabisi 

ri 

24 

18,265 

1,188 

24. Pattamundai 

ti 

122 

91,875 

40,134 

25. Aul 

f! 

124 

90,702 

41,407 

26 . Rajkanika 

It 

122 

78, 334 

8,899 

27. Rajnagar 

n 

91 

30,602 

27,042 

Total 


1,524 

9,22,259 

3,35,109 


Soiirce; (1) The data of Sl.No.1 to 10 are collected from the 

offices of the SDOs of the Dhenkanal distract. The 
data relates to the highest flood year i.e. 1975* 

(2) The rest of the data are computed from the PDRs of 
Cuttack district on the basis of apportionment of 
damages for each block by the Brahmani system only. 
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iMSXDSE II 
APPjDEDIS I 




BENGALI LiI4 PROJECT: SALIENT PE 

AfUBES 

Location: 


Bengali List, Lhenkanal, 

Latitude 20® 1?' o" N 

Orissa 



Longitude 85® 02* o" E 



1) 

Lrainage area at the dam site 

25,250 sq.km. 


2) 

I'lean Annual rainfall in 
watershed 

157 cms. 


3) 

Mean Annual Run-off at the dam 
site 

1 .49 Ililliau Ha 


4) 

Resign Plood at dam site: 
a) 1000 Yr. return period 

27,800 Cumecs 



h) Maximum prohable flood 

55,540 Cumecs 

Reservoir: 

1) 

Storage capacity at M.W.L. 

5.15 Lakh Ham. 


2) 

Storage capacity at P.R.L. 

4.40 Lakh Ham, 


3) 

Blaximum water level (M.W.L.) 

125.40 M. 


4) 

Maximum Reseirvoir level (M.B.L, 

) 125.75 n. 


5) 

Lead Storage Level (L.S.L.) 

109.75 M. 


6) 

Lead storage capacity 

0.988 Lakh Ham. 


7) 

Water spread Area 

406 sq. Km. 

Lam; 





1) 

Type Gravity massonary type 


2) 

Length of the Lam (overall) 

1040 . . 


3) 

Length of Spillway 

464 I . 


4) 

Length of poorer Lam 

84 I'l. 


5) 

T.B.L. 

128.50 


6) 

Average Height 

45 H- 


7) 

Spillway Gates 24 Nos. Steel gates 


8) 

Maximum Hei^t of the Lam 
above foundation 

65.5 M. 


9) 

Deepest foundation level 

60.00 IT. 
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THE STilE 0? ORISSA 


MHEX II 
APPENDIX 2 


OEHERAL; 

The state of Orissa, covering a total geographical 
area of 1f55»845 sq., kms. (4.7^ of the total geographical 
area of the country), is located in the eastern region of 
Indian peninsula with an extensive hinterland for towards the 
v;est. Having a population of 254 lakhs hy mid- 1978 (4^ of 
the population of India), Orissa is predominantly a rural 
state, with almost 92^ of the population living in rural 
^eas and dependant almost exclusively on agriculture for 
its living. While the state is gifted with nature’s "bounty 
in the form of vast forest resources (42,8^ of land is 
covered with forest), plentiful of monsoon rains, abundant 
water resources, plenty of mineral deposits and long 
stretches of fertile tracts alongside the 402 kms. of sea 
coast, the underutilization as well as wasteful use of 
these resources have indeed resulted in object poverty 
of the people in the midst of plenty. The rural institutions 
are generally weak and most of the economic indicators of 
growth for the state, given in Annex II/ Appendix 2/Table 1, 
are lagging behind the all-India average. 


CLDlATEj 

The state is situated within the tropical belt and 
as such has a tropical monsoon climate. The average annual 
rainfull of Orissa is approximately 60 inches, with maximum 
precipitation during the Kharif season from June to October 
Cmearly 85^ of the rainfull occur during this period). 

Hov/ever, it vanes between 50 inches and above in the parts 
of Koraput, Kalahandi, Sambalpur, Sundergarh and Mayurbhanja 
districts to below 30 inches in Ganjam and parts of Koraput, 
Cuttack and Puri districts. There is also considerable 
variation in amount of rainfall (as hi^ as 50^ from one 
year to the next) as well as an erratic trend in the _ 
pattern of rainfall with respect to the timings. Owing 
to these variations and uncertainities in rainfall, 
supplementary irrigation during Kharif season becomes 
necessary for hi^ and stable yields, Further, consecquent 
upon the low rainfall in the Rabi season, intensive cropping 
is only feasible with the development of irrigation potentials 
both in the form of flow and groundwater. 
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TOPOC-R-APHI & SOIL: 

Orissa's landscape extends from the northern fringe 
of the Eastern Ghats to the tidal and marshy coast of the 
Bay of Bengal. On the basis of its physical feature and 
agro-climatic conditions, Orissa may be roughly divided into 
four zones: 

(i) the Northern Platean (239^ of the State's area) 
characterized by hill ranges rising to elevations 
of 2,000 ft. to 3,000 ft. above sea level; 

(ii) the Central Table Land (23^) generally flat with 
slightly undulating and folded topography rising to 
elevation of 1,000 ft.; 

(iii) The Eastern Ghat Region (36^) with hill ranges along 
with some plains and valleys lying between them, with 
elevations of the plateaus ranging from 900 ft. to 
2,000 ft.; and 

(iv) the Coastal Plains (18^) consisting of the littoral 
tracts alongside the Bay of Bengal and the alluvial 
plains. 

Purther, the landscape comprises of different types 
of soils, namely, the red soil (covering a major portion of 
the land;, the laterite soil, the black soil, the mixed red 
end black soil, the red and yellow soil, the bro\7n forest 
soil, the alluvial soil and the saline soil. 


LAND UTILIZATION & PARI4 SIZE: 


It IS estimated that out of the total guogrsphical 
area of 15.5 million ha. 8.03 M. ha. would be ultimately 
cultivable. The land utilization pattern for the year 1976- 
77 has revealed that 42.8^ of the land was under forest 
(being the hipest percentage in India), 3.5% was not 
available for cultivation, another 3*5^ was^under permanant 
pastures and grazing land, 3.2% was under miscellaneous 
trees, crops and groves, 1.8% was cultivable waste, and 
5,6% was under current fallow. The net area sown was 
only 37.8% of the total geographical area of the state. 


With respect 
'marginal' farmers. 


to size of farms, the 'small 'and 

with holding of less than 2 ha. represent 
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rougtily 26 lakhs out of 34 lakh cultivators’ households, 
iltliou^ these farmers operate over 75^ of all operational 
holdings, they control less than 40$^ of the total cultivaole 
land, \/hile farms of 5 ha. or more (representing less than 
7^0 of holdings) account for about 55/^ of the land. Aiding 
to the skewed distribution of income in the rural areas are 
the landless and agricultural labours, who constitute an 
additional 18 lakh households. 


8 OC lO-EC OMIC C 01® ITI ONS ; 


The socio-economic conditions of the people of Orissa 
are very poor. Most socio-economic indicators are inferior 
to the rest of India, About more than 60% of the population 
have income below the poverty line ( i.e. Rs.540 per capita 
per annum as per the World Bank specifications). 

Bandekar and Hath estimated that in 1961-62 about 44%_of 
the rural population did not get food supplying the minimum 
req.uired calories, the USS in a similar exercise for the 
year 1971-72 had indicated that this had increased to about 
65% of the rural population. "I In 1978-79 it . 

out that this figure had further gone upto about 80%. 
current prices the per capita income of the state (in 
76) was Rs.751 (the last but one among the major states of 
India) while the comparative all-India average was Rs.956. 
Over the years the gap between the national per capita 
income and the state per capita income has not decreased. 

lath regard to the composition of 
state, it IS stratified along c^te, class end tribal linos, 
with SC & ST making up about 58% of the total 
Nearly 80% of the population depend on a^icyatoo n 
its allied activities for their livelihood, -flaile the 
labour force constitute 31% of the totai populc.tion. ^ 
cultivators and agricultural labours account for 49/^ and 
of the labour force respectively. 


1 . 


2 . 


)urce; Prof. N.Rath, "Presidential Mr ess, 

Leventh Annual Congrence of 
ssociation” , Berhampur , Pebruary 18— 9, 

ased on the statement of the Revenue Minister of 
cissa in the Legislative Assembly during the Budget 

ession of 1978-79. 
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AGRIGULTmAL DEVELOH'-Eira ; 

Agriculture dominates Orissa's economy iDecause it 
IS the main economic activity in the State. Agriculture 
and its allied activities contribute more than 65^ of 
staxe's domestic product. 3 Agriculture employs about 80^ 
of the total laboiLr force. The livelihood of about 80^ of 
the population is in someway dependant on agriculture. 

Althou^ paddy is the most important crop (70^ of 
the cropped area) in the state, the yields are very low. 
Normally the foodgram yields are much lower than the 
national average. The poverty and traditional outlook of 
the people (particularly of the farmers), lack of irrigation 
facilities and other infrastructural facilities, lack of 
modernisation techniques, lack of entrepreneurial ability, 
inadequate agricultural supporting services and lastly 
the fragmentation of land holdings are some of the inhibiting 
factors those whidi are responsible for the low yield rate 
in agriculture. In spite of the best efforts of the 
Government for agricultural development, the cropping 
intensity (about 12*5^ ) in the state remained more or less 
stagnant during the decade 1964“74 due to the above mentioned 
constraints. The era of "Green Revolution" is yet to 
commence in Orissa. But the recent assistance: of the 
World Bank and Govt, of India are commendable and hence, 
it IS expected that the agricultural production in the state 
would take a remarkable turn in the coming years, 

IPlRIGATION, blood COMOL & POvVER DEVEIOPISMP; 

To provide a broader base for our analysis we have 
included the development of irrigation, flood control ^d 
poi/er generation as well as the utilisation of irrigation 
potentials and the consumption patterns of electricity 
during the plan periods in Annex II/ Appendix 2/Tables 3 to 
8 (only in tabular forms). These tables may be looked 
into by the reader for better understanding of the 

problem in the coming chapters. 


3 


Cf. Annex II/ Appendix 2/Table 2. 
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II 

£>PJ1TJJIX II 

faSIFT 

30Ii: bOCIO-fiCOraiC IKDICAIORS OP ORISbA YIS-A-?Io ALL INDIA 


Iteii 

1 Unit 

t 

1 

? 

? 

.... _ 1 

H Ref ere 
't nee 

\ year 

f 

1 Orissa 

i 

\ 

LiLl-India j 

1 

? ? 

J ? 

Source 
of * 
Data 

1 

? 2 

r^4 

{ 5 5 

6 


1 ) AREA & POPTILACION 


i) 

Geographical 

area 

thousand 
sq. Ems, 

1978 

156 (9) 3,288 

CHIE 

li) 

lotal popu- 
labion 

lakhs mid-1 978 

254 (11) 6,307 

GMIE 

iii) 

Density of 
population 

person 
per sq.Km. 

1978 

165 (12) 192 

CMIE 

iv) 

SC & ST 
population 

percentage 
of total 
population 

1971 

38.2 (1 ) 21 .5 

BSE 

v) 

Urfcan 

population 

percentage 

1971 

8 (15) 20 

CMIE 

vi) Literacy percentage 

2) ACRICULTITRE; 

(A) Land Utilization 

1971 

26.18 (10) 29.45 

BSE 

i) 

Area under 
forest 

percentage 
to total 
area 

1976-77 

42.8 (1) 21.6 

BSE 

ii) 

Area not avai- 
lable for 
cultivation 

ri 

It 

5,5 14.00 

BSE 

iii) 

Ret area sown 

II 

It 

37.8 (14) 46.9 

BSE 


( continued ) 









^contd, ) 



1 

2 

3 

4 

5 

6 

(B) 

General; 






i) 

jiverage rain- 
fall 

cms 

- 

153 (5) 

121 

CMIE 

li) 

Gross irriga- 
ted area. 

per cent age 1976-77 
of gross 
cropped area 

21.00 (9) 

28.00 

CklE 

111) 

Consumption of 
fertilizer 

In Kg. per 1 976-77 
hectare of 
cropped area 

7.4 (13) 

17.1 

BSE 

iv) 

Yield rate 
of rice 

In Kg. per 
hectare 

1978 

7.3 (15) 

10.6 

CMIE 

v) 

Annual rate 
of increase 
in f oodgrains 
output 

percentage 

1961-62 

to 

1 977-78 

1.4 (13) 

2.5 

CMIE 

3) IIDUSTHY 






i) 

Registered 

factories 

Kumber 

1 975-76 

1 ,005 

72,000 

BSE 

li) 

Large scale 
industries 

Ilumber 

1975-76 

38 


BOI 

iii) 

in 

Percapita 
gross output 
industry 

Rupees 

1969 

99 (13) 

220 

BSE 

iv) 

Per caxaital 
value added 
in industry 

Rupees 

1969 

22 (12) 

51 

BSE 

¥) 

Per capita 
value added by 
factory sector 

Rupees 

1 975-76 

42 

107 

CMIE 


(continued) 
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(contd, ) 


1 

2 

3 

4 

5 

6 

I') POVLill PFPRGY 

i) Percapita con- 

Kwh 

1975-76 

109.39 

109.95 

BSE 

sumption of 
electricity 

ii) Perc-v-)ita dome- 

Kv/H 

1976-77 

3 (13) 

10 

CL'IIE 

Stic consump- 
tion of elect- 
tricity. 

iii) Villages 

percentage March 

28 (12) 

38.00 

CMIS 

elec trifled 

iv) Lj paints 

thousand 

1978 

1 976-77 

5 

3,041 

BSE 

e ne r gige d lumle r 

5) WOPJC POilCE 

1) Uorkers to Percentage 

1971 

31.2 (7) 

32.9 

BSE 

total popula- 
tion 

li) Uorkers engaged 

tf 

1971 

79.6 (3) 

72.1 

BSE 

in i^grl.sector 
111 ) bhare of igrl. 

tl 

1971 

28.3 (6) 

26.3 

BSE 

labourers 

iv) ’Jorkers engaged 

It 

1971 

5.9 (13) 

9.4 

CMIE 

in the manufa- 
cturing sector 

a) Factory 

It 

1971 

1.00 (If) 

2.8 

CMIE 

h) House hold 

It 

1971 

3.6 (7) 

3.5 

CMIE 

o) Non-factory 

IT 

1971 

1.3 (13) 

3.1 

CHIE 

and non- 
household 





( contd, ) 


(contd, ) 
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23 4 5 6 



i) Index of infra- - 1976-77 79 CU) 100 CMIE 

strucxure 
development 


ii) Bank offices 
per lakh of 
population 

NumBer 

June, 

1978 

3 (13) 

5 

CMIE 

iii) Per capita 
deposits 

Rupee s 

Dec, 1977 

81 (15) 

342 

CMIE 

iv) Per capita 
advances 

Rupee s 

Dec, 1977 

47 (15) 

247 

CMIE 

7) INCOME. EXPEmiTUEE MD PLM 

OUTliJ 




i) Per capita 
income 

in rupees 

1960-61 

216.5 

305.6 

BSE 

ii) Per capita 
income at 
current prices 

In rupees 

1975-76 

731 (14) 

936.00 

CMIE 

lii) Per capita In rupees 

revenue receipt 

1977-78 

150 

217 

BSE 

iv) Per capita 

revenue expdr. 

In rupees 

1 977-78 

139 

216 

BSE 

v) Per capita 
plan outlay 

In rupees 

1976-77 

51 

127 

BSE 

* Source of datas 

The aBBreviations are 

P 



1 ) CMIEi Centre 

for Ilonetoring Indian Economy, 

BomBay, Dec. 

1978 


2) BSE : Bureau of Statistics and Economics, Government of 
Orissa, BhuBneswar, 


3) BOI : Directorate of Industry, Govt, of Orissa, Cuttack. 

*■* Pigures in the Brackets indicate the rank of the State among the 
major states under the respective row. The major states are 
defined as the states with a population of one crore at^ aBovej 
namely, U.P., Bihar, Maharashtra, West Bengal, iindhr a Pradesh, 
Madhya Pradesh, Tamil Madu, Karnataka, Gujarat, Eajasthan, 
Orissa, Kerala, Assam, PunjaB and Haryana. 
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There was large oosrthSrlment of electric supply to the industries 

on account of fall of reservoir levels due to draught conditions in the State 
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Bhubaneswar to CEA for Tenth Annual Electric Power Survey 1976-771 



oIATEMT dHQVJIWG FLOOD DAMAGES OF PHENKANAL SADAR BLOCK, DT ,DHHiNKAHAL Table 


223 


> 


t (0 dB ^ 
-p <D •! 

§ ° S'&S 

asioiss 

> H nzJ -P ^ Q>iA 


I O 

c6 

ini Jd 
o 3 H 


I 

<D 

CQ f> ^ 
O HM ♦ 
ra H O 

CQ O ri 
O O p H 


>* P fH P 03 

I 

03 I >3 
O <D M ^ ^ 

• "N o Q p 

O p O Co fp 
^ P p o 05 


p g 

o c? 


ip 

o I ^ H 

^ rCl O 03 


I o 

oS 


03 • 03 - 

O p CD 


S=^ m Qa 

p o 03 

05 H O O O 

>p p p ^ ^ 


<D 

p p 
O 05 
> 

• H 

O 


03 P 
<D O • 
03 (DP 
c:f P CD 
-.op 
cd 


cvj 


CTi 


CO 


I 

CD 


CD p 
t;0 0 

P 03 jQ g 

o g rd cd po 

CD cd gp 

O rO PQ o 03 


p 

o 

o 


cd 


§ 0 
^ p 


* p 

HOP 
fl ^ 0 p 
'Vs, o 0 O 

H g o 
0,^4 Cd p 

f> o p 


cd 0 p 

0 p 0 

-=< cd o 


0 


I 


cd 

rt (BnS 

Pi) O «H <D 

O -H <y +=* 
P-1 -P 05 O 

CH • • 

O H <U 'tS 
• iH 'H CD 
O H <P -P 
1S5 t> cS O 


u 


VO 


LPi 


tA 


CM 


{ I 


o 

o 


o 
oo 
oo 


I C- I QOCV 
p- 


LA 


•K\ 


o 

£> 

c- r I I 

o 

CM 


O 

I I cn 

LA 


f I I 


II 1 III 


o o o 

O lA O 

I CX) C- I o I 


CA 

tA 


O LA 

f I ^ 
lA 


cn 

C\j 


CD 

I 


LA 

o ir\ ir\ AO • o 
O CTi o cao 00 o 

r~ T-* C7^ 

• • A 

H . pq pq -H O -H 

d BO • *3 S 

CD pQ • • 0 ♦ CD 

d DO CD g PP g 

cd • ♦ • cd • cd 

u h h B B 

pq fq FQ pq pq pq (Tj 


o VD'^CM O 

tA ^ VO CD VD ^A 

CO VDCM t^VO 

T— {2; A T— T- CM r- 


8 0J 

, A ^VO t>- A 
O VO p“T— -^A 
A 5s; VO VO 00 VO 
AJ T-t-ir- 


oo '=»} 

CM S 


C- CnOCOCM 
CM CM CM CM 


O T- CM 

O- £>^ C>-C^C'*I>* 
AAA AAA A 


I 

ri 

U 
P -P 


d 

0 

p 

m 

m 


P p 

O 0 cd H 
p 0 

p 0 P p 0 • 

cd 0 0 ^ g 

:d 0 H cd ,3 

p 0 p P cd g 

^ o 0 g Jh H 

> p ^ p w 


|a 

kM 


P 

o 

§ 


m 


.. - - "d 

cd ‘rH O HI 

l> -p H 


t I 03 -^ 
CS 0 ) 4 :> • 

d C 3 Pi tp drS 

rP O <D ffl 

d P <P P P P 

> -p O H BOv^ 

03 CQ 
H (D O 
CD CQ -P O • 

-P CD O £§ 

O O 03 rP H 

6 H rH d Ip H 

P >w^ 


iS! 




P 


0 
0 
Pa 0 
O 0 
H O 
OP 


A 


P Cd F 3 ^ 50 cd g 


H • 

fcioS. g 


5:1 

O 
H 
P 
cd 
::d 
P 
c3 tp 


pti 

O 0 • 

U O 
O 0 

0 ri 

O H 


> OP' 


p4 m 

000 


0 
P 

g o 0 gp 
OP P<^ 


^ ^ 
cd 0 

0 p fctO • 
u ^ ^ 

:5 p 0 

I 

cd p p 

0 ri 0 • 

f4 cd 0 p 

0 o 0 ^ 

1 U 

p^cd d>p§ 
^-g 0 ^ (D g 

o!> 


cd 54 <hh 
cd 0 


'00 


ko 


[A 


p 


kA 


CD ^ 

Cvj A 
AVD O 
00 A t>- VO 
A A O '=:J- 

<M A ^ OJ 


00 O A 
A O C0£> 
A C7\ cnc- 
T— A 
t-- VO VD 
VO CM 


A A cn 00 O CM C- 
A A VD A A ^CO 
A-5:f- A Oa r-CM 
AO A VO T- CM CM 
CD A A C>- A 

t— CM IV- A 


O 

O 

O I 


A 

CM 

KO 

A 


O 

o 

A 

0 I 

CM 




0 

VO 




0 

00 


1 r 

} 

0 

1 T- 1 




CD 

VD 




A 

CM 


A 0 

A 


0 AO- 

l>- 

A 0 


CM 

A T— CD 

0 

A T- 

A 

CM OCM 

CM 

A CM 

A 

T— 

T- I>CM 


CD A 

C^ 

0 

A A A 

A 

T— 


CM 

A 

CM 

A 

A 


0 


A 0 

T— 

O- 

A ^ 00 


A 0 

00 

00 

CM ACM 


A T~ 


A 



(30 CM 


•<4- 

A t-CM 


1 — A 


T— 

A 



^ ^ I>(X) 

C^ O r- A A ACM 
t- o A CM O VO VO 
T- C-- A VO 
A O 00 T- I>vO 

VO ^ ^ ^ 


00 O A !> CM A 

l>- O A A CD A^ 

■^CD ^ A AO 

CM CM A 00 VO !>• 
A^ T- A VO 00 CM 

CM T— VD 


O A A Kh p- A 
VO t>- (A A^'" 

r- I CM VO VD AA 

^ CM A 


£>■ 

O T- A AGO 

CM I I <0 A AOO 
^ 00 CM CM 


r- VO go AA 

00 I ^ O I CM 

CM A At-- 


VO O T- VO CM O 
AO- VO 00 V0 A 
O- O T-* VO CM O- VO 
T- t— A T— CM 


CD 

MO 

A 

A 

CM 


CM 

CM 

CM 

A 

CM 


0 

ri 

O 

H 

ri 

> 


u 

03 

4 



224 


o o 
o o 


^ I CO o 

^ t-- LA 


O 

. . § 


VO O CVJ 

OJ ^o 

CD 

CM ir. otK 

i: ^ o^oo 


VO m ^J-OJ 

o voo 

CM lA 

tA T-. 2l 


l>- 

LTv ^ 
LTN 00 
VO O 

o tn 

1 lA VD 
CM ^ 

v«-» V-/ 

00 

O A 
VD D-- 
fA VO 
CM GO 

cr» A 

I CM 


00 

CM xi 
O CD 

o ^ 

cn o 

^ H 

w 4J> 

o 

lA a 


o 

0- 

» VO I r 


o 

o 

ir\ 

J {>• I 
CM 


O o 

o o 

< I t>- 


VO 

CM 

cn 


VD 

c- 

CM 

CM 1 

1 CM 


O 

LA 

LA 

lA 

o 

CO 

o 

o 

cn 


cn 

o 

cn 

o 

T- 




T- 


T— 


• 

• 










• 


-H 

PQ 

lO 

• 


PQ 


yS* 

d 


« 

M 


c8 

•H 

d 

s 

• 




• 

cd 

/T^ 

hq 

pq . 

i-q 



g 

Cu 


•k 



•k 


u 

• 

•P 

0 


• 

d 

pq 

Jh 


fq 



P 


pq 

PQ'^ 

pq 

pq 

pq 


cn 


O 

tA 

T- 

i> 

CM 

cn 


O 

LA 

LA 

tA 

t-* 

CO 


00 


CO 

A 

00 

CM 


CM 

tA 

T— 

n- 

CM 


O 


r— 



r~ 

£> 

o 


A 

I>- 

D- 


CO 

o 


A 

T— 

CM 

00 

13- 

VO 


I>- 

CO 

I>- 

r— 

CO 



VD 

A 

CM 

A 

CM 

l>- 

■s 

00 

A 

CO 

O 

CM 

CM 


A 

VD 

CM 

■H" 

A 



r- 





o 

r- 

CM 

A 


A 

VD 


i>- 

O- 

r- 

r- 

I>- 

13- 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

r— 

T~* 



r— 

X — 

T— 


VO O lA ^ 

^ CM 00 
CM CM (n 
i>“ CO cn 
CM LA o ri- 

T-- T- ^ 


O tA VO 
^ CM ^ cn 

C\1 T— 

CO cn o 

CM m r- N- 

^<^ T- „ 


^ S ^ 

^ O lA 

CM !>- ^A e-- 
2? ^ VD VO 
^ ^ lA 


m ° ® 

00 VO CO w 

^ OJ ^ cn 

cn o A VO 

VD -T- CM Aj 
CM ^ 


CM i tA 

tr- 


o t-. 

^ CM 


ITS 

CO 

r c-- I 

CM 

O LA 
VD l>* 
CO VO 
lA CO 
LA ir\ 
I cn 
CM 


O A 
VD C^ 
VA VO 
CA T- 


O CO 
CM lA 
LA LA 

O 

cn 


o tA 
CO tA 
O CM 
CO CM 


O VD 
00 CM 


VD 

CM U 
cn CD 

r- Oi 


tA I cn 
CM 


r tA I 


* 

* 

LA LA 

cn o 
CM cn 


^ ^ O O tA LA 

CO 3 T- CM r 00 CM 

LA T~* 


O o r- r- CM 

ox A- O tA LA fA t- 

oR S? ® ^ 00 

CM LA CM cn CM 


O 

, ^ 

* o ^ 
0} 

I g « SjTf? 

[ LA ^ • 

I LA o mm 

(D pq 

CQ ^ 

H m m, 
VO m 05 

Ln 03 , ?H jq 
rQj, <D o 

CO CD M ^ ^3 

'"5g-°'S 

o I ^ • 

<D 2 LPi 

ego * 

o-H cn 03 

tio 

?-H ^ 

o ^lq 

cj * 

03 C-P ♦ 
(D*^ o 

03iH (D 
03 d ^ 

O d 03 H 

rHd CD d 

^ 2 

g 

O (D Sm ^ 
^ i-d J~i d 

•. 03 m 
Is CQ r 
O O O • 
■Pi — f 
o pq 

O Q> O 
^*2 Hr-J P5 .. 
<D -Or— I 03 
CQ d O 03 d 
CO do d o 
O iH ^ H 
iH d CD -p 
J>^ CD d 
0) -P 5q H 
^0 0) t> 

d 0 

U E-irQ E-» R 
0) ^ 

> * rQ 

3^: i 


CQ 

Hi 

VO 03 



ST-ATEMENT SHOWING PLOOD D.AMAGE3 OF GONDIA BLOCK, DT, DHEMAtTiOj Table 


225 


tOv 


C\J 


o 


CO 


VX) 


LOi 




CM 


cn I 


t ( ( 


O 

o 

CO 

00 

CO 

CM 


cr> 


o 

o 

LA 


I 1 


o o 
o o 

CD lA 
VO 

r- A 


O 

A 


I I 


A 


I t ( I 


O 

O 


o o 
o o 
o 

tA ITS 

CM 

CM 


!> 

00 O 
<A O 


O 

A O 
O O 
lA VO 
O T- 
CM 


00 

(A CO 
t- 


O O A A O 00 o 

O O CA O A O 



s a s s s 


CM ^ ^ A A A O 

00 CO A CD CM A 

t-- ^ 00 CM A 

A I>- A O 00 CM 


A 

CM 

A 


CD 

CM 


A 

A 

00 

r— 

VD 


A 

CM 


CM 


O 

CM 


cn 


VO 
VO VO 
VD O 
A CA 
A 'vjh 
A ^ 


00 

CM 

^ CM 
A CM 


CA 
VO VO 
O 


O 

A 


o 

CM 

A T- 
CA A 
O t>- 
■r-* CM 


O tr\ ^ CO CD tov 

A O 't— CO A ^ ^ 

p T- CM r- CA A 

A CA ^ r- A cn 
CM CM CM ^ ^ ^ ^ 

T- CM A CM A 


O 

O 

o 

CA 


1 I 


A 

CM 

VO 

A 


! 1 


O 

o 

o 

r VO 


o 

o 

A 

t- 

CM 

A 

r— 

O 

A 


O 

A O 
CM CO A O 
A t>- CM CM 


CM CM 
r- 


^ O 
A O 
^ 00 
A 

CM CM 

T- 


CM 

_ 00 A 

O A CA 

CA A 

^ CM 

A T- A 


CO 

A 




o 

o 

I> 


^ CD CM A 
CA '^d* 

A r- CA 
CM T- CM 

-r* ^ 

A A 


o 

CD 







A 

-Nh 


.^■"N 


0 



A 

T~ 


00 

T — 

0 

VO 

VO 

A 

A 


T— 


VO 



0 


0 


t— 

CM 

A 

C-- 

00 

CM 

VO 




CM 

A 

T— 

A 



T— 




T- 





0 


A 

t*- 

VO 

0 


A 

0 

00 

A 


A 

CA 

C^ 


xrj- 

VO 

00 

r- 

CM 

A 


CD 

0 

gR 

a\ 

CM 

t- 

0 


VO 

0 


O- 

CA 



VO 

T~- 

(A 

T— 


CM 

VO 


A 







0 


VO 


r— 

0 

0 

VO 

A 


CM 

A 


CM 

A 

C-- 

A 

VO 


CA 

I 

r- 

CM 


0 

0 - 


0 


VO 

0 


CD 

A 



i 




0 


CM 

0 

A 

A 

t— 


A 



<c} 


A 

*^4 

r- 

0 

A 

A 

I>- 

CQ j 


CM 


is; 

(D 

0 


A 

A 

T-* 

A 

t>- 

0 



1 



nr- 




T-' 



m 













01 

i 












0 


A 


£>- 

0 

A 


0 


C-- 

•r* 

A 

rH 

-H- 

0 


A 

A 

A 



CM 



A 


T~“ 

T*^ 

1 

CM 

t— 



,p-. 





0 













tiD 













1 Cd 






0 


CM 

A 


A 

A 

! U 


CM 

0 


A 


C-- 

0- 

0 

t> 



! 0) 

: A 

t— 

A 

CO 

A 

A 

a\ 

A 

A 

A 

A 

A 


T— 

: 00 

CM 

A 

-H" 

T— 

T~“ 

r-* 


ir- 


r- 



A 



A 


A VO A 
O A t> 


A 


MD 

C^ 


CM C^ 
l> 00 


VO 

!>• 


O 

00 


A 

00 

A 

CM 


00 

CA 

CM 

A 


A 

A 


A 

A 

CM 

A 

CM 

A 


GO 

A 

O 

O 

a\ 

A 


m 

<D 

m 

m 

o 


P 

m 

05 

u 

<D 


rH 

H 


0) 
I — I 

*§ 

rHi 

-P 

O 


<35 

is; 


'c^ 


cd 

XI 

P 


xj 

n 


Cd 

l 

b 

fQ 


0} 

o 

H 

43 

Cd 

H 

a 



STAfEivlEiNT oHOWIFG- gLQOD I)/MAGE5 OP TALCHER BLOCK. DT. DHEFKANAL 


226 


tA 


'w-' 

!> 


CD 
I 1 

B-i 


1 

o 





o 

o 

00 1 
jtA 






T— * 


r- 


C\J 

o 

o 

CO 

1 

f 

1 

I 

ir\ 

CM 





o 

00 

o 


LA 

CO 

00 









CD 

T— 





CM 


VO 










LA 
















CM 

1 

1 

1 

C-- 

1 


1 















CA 














o 


\JC\ 



r 

1 

« 

1 

1 

CD 

trs 1 

CA 





8 

CM 


o 

o 

CD 














LA 


o 


o 












CM 


o 



f 

f 

1 

1 

I 

17 


CM 

CM 

V-/ 


1 

1 

CD 

in 

f 

A 

C- 

CM 

1 









✓-N. 




o 


o 


(T\ 

i 

1 

1 

1 

f 

f i 


CM 

r 

1 

1 

o 

LA 

f 

o 

A 

r 













LA 


CM 
















LA 








o 





CD 

CO 


CA 






o 


o 

o 




LA 


CO 






o 


o 

o 

CM 



o 

CD 




CO 

1 

1 

1 

o 

1 

^ ( 

^A 

'w' 

1 

1 

A 

LA 

r 


f 





LA 


T— 

CM 





-dh 

o 





CM 


CO 

r“ 





CM 















CO 

CD 


r- 










CA 



T** 

LA 


ir\ 






o 


A 


T*~ 



o 

00 


VO 


l>“ 

1 

f 

1 

00 

1 

CA \ 



i 

I 

A 

O 

r 

CA 

1 





T~- 


T— 






CM 


tA 














CM 


00 













CM 

CA 


VO 










00 



!> 

t — 


00 










r— 



CD 

CO 


00 


VD 

o 

1 

O 

ir\ 

1 

C- 1 



i 

1 

r- 

LA 

I 

CA 

1 













l> 


C^ 






• 










CM 






H 
















00 













• 


« 

•k 







o 

ir\ 


LA 






• 


• 


o 



CA 





LA ! 






r— 



VO 



ir\ 


! 


1 

Ok 


1 

ca * 



1 

1 

CD 


I 

CA 

1 


# 


{::{ 







CA 


r- 



H 


H 









CM 


T— 



CO 


05 

• 


• 








\ — 




U 

U 


u 














PQ 


PQ 


















CO 









OJ 


O 

L>- 


CM 


t— 

1 


CA 

O 


CM 



CM 

1 

t> 

\r\ 

1 

CA 1 



1 


A 

1 

CM 

I 




CM 

CM 


00 






O 


T— 






r- 


T — 

1 







CA 










ir\ 











O 

ITs 



i 

T~ 




00 




tA 

CPS 


LA 

00 



CQ j 


1 

1 

CA 


i 

CD 

1 

' 


1 

LA 


1 

CA 1 

<D j 


CD 

CA 

CD 


CM 



KN 


CD 

CD 







t— 








(0 1 
















O ] 










VD 


00 

CA 


m- 

H 

T— 

I 



CA 

t 

00 

t 

00 

r~* 

I 

CM 

CM 

1 

CM r 


V»^ 

{ 

CM 


CO 







P i 

1 




CM 


CM 









cd 










O 


CM 

CA 


A u> 

u 




O 

b- 


tA 




E> 

C- 


C-- 

o I> 

CD 

tA 



l>- 

ir\ 


tA 



CA 

CA 

CA 

CA 

CA 

G\ CA 


T~“ 

1 


CM 

CM 

1 

t-. 

t 


r— 


r— 

T— 

T- 

T- r- 1 



1 


"f — 



Average losses 152219 180795 8077 144087 (127770) 

The ah hr evi a cions; Br. - Brahmani, N*- Nandira & 3i.- Singda 

* Inclacive of the damages to Talcher ilunicipaliry. 
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.JTIEX ?(C) 
Table 27 


C01'30ijLDJiTi]J} oT*AIZ 
iSCJ 


1. OP THE AVBRAGE TLOQU LOojZo & THE RELE3P 


GrRMl^S')^iiV\l WED . I)HENJC^H■AT. I)lH'lT?TnT 


( Zi£,ures in lakh Es.) 


SI 

Ho 


Hajne of 

the 

block 


Av. losses 
& relief 
and grants 
provided 
due to 
floods 
from the 
Brahmam 
System 


Average losses from all rivers 

To live-To ro- Net Total 
private stocks ads, crop 
houses bldgs, losses 

embank 
ments , 
etc. 


j:v,reli 

ef and 

grants 

provided 

during 

floods 

(from 

all 

rivers ) 


(1) (2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) : 

1 , Kaniha 

2.375 

0.212 

0.015 

0.162 

2.617 

3.006 

0.103 


(2.131 ) 

(7.06) 

(0.5) 

(5.4) 

(87.04) 

(100) 

(3.43) 

2, Talcher 

1.441 

0.123 

0.001 

0.162 

1.522 

1.808 

0.081 


(1.277) 

(6.8) 

(0.01 ) 

(8.99) 

(84.2) 

(100) 

(4.47) 

3 , Para;]ang 

1.35 

0.136 

0.004 

0-191 

0.943 

1 .274 

0.114 


(1.302) 

(10.68) 

(0.34) 

(15.01 ) 

(73.97) 

(100) 

(0.99) 

4. Odapada 

5.355 

0.242 

0.093 

0.322 

4.844 

5.501 

0.104 


(4.90) 

(4.39^ 

(1.71) 

(5.86) 

(88.04) 

(100) 

(1.9) 

5. Bhenkanal 2.322 

0.242 

0.029 

0.686 

1.384 

2.341 

0.120 

dadar 

(2.139) 

(10.34) 

(1.27) 

(29.31 ) 

(59.08) 

(100) 

(5.13) 

6 . ICamakhya 

. 1.858 

0.727 

0.009 

0.216 

2.645 

3.597 

0.149 

nagar 

(1.812) 

(20.22) 

(0.27) 

(6.01 ) 

(73.5) 

(100) 

(4.41) 

7. Bhuban 

2.01 

0.365 

0.006 

0.198 

3.314 

3.883 

0.168 


(1.816) 

(9.41 ) 

(0.17) 

(5.11) 

(85.31 ) 

(100) 

(4.33) 

8. Gondia 

4.543 

0.618 

0.413 

0.321 

3.90 

5.252 

0.133 


(4.255) 

(11 .77) 

(7.86) 

(6.12) 

(74.25) 

(100) 

(2.54) 

Total 

4.998 

2.667 

0.572 

2.261 

21.170 

26.670 

1 0.973 


(4.369) 

(10.0) 

(2.14) 

(8.48) 

(79.38) 

(100) 

(3.65) 


Note: 1) These figures are compiled from Jyinex V/Tabl^1 to 8. 

ii) The figures within bracket in column (5) sre the figures 
at base year prices. 

iii) The figures within brackets in columns (4) to (9) are 
the percentages of the respective item to total flood 
losses from all river systems. 


250 


iaoiBx v(c) 

Ts-blc 28 


GOiloOLI^ED Tl-g AVSRAGE FLOQI) LO^jLo & TH^ REa^Ur 

G-JiANl^d ir'KOVIDiiiU. GUTTAC'X''l)I'of5.OT 


(Figures in lakh Rs.) 


( 1 ) ( 2 ) 


(4) (5) (6) (7) (8) (9) 


1 « Sukinda 

2.044 0.24 

(1.957) (11.83) 

0.007 

(0.37) 

2. Danagadi 

4.134 0.382 

(3.786) (9.20) 

0.006 

(0.16) 

3. Korea 

5.74 0.986 

(4.894) (9.92) 

0.012 

(0.12) 

4. Rasulpur 

23.324 5.307 

(22.088)(23.14) 

0.073 

(0.31) 

5. hhanna- 
sala 

17.87 2.512 

(16.747)(13.18) 

0.017 

(0.09) 

6. Badachana 19.707 3.168 

(18.151X13.60) 

0.009 

(0.03) 

7. Jaipur 

19.812 4.40 

(18.478)(17.4) 

0.016 

(0.07) 

8. Ban 

27.901 6.822 

(27.560)(21.83) 

0.014 

(0.05) 

9. Binjhar- 
pur 

14.967 0.935 
(15.358)(6.34) 

0.006 

(0.05) 

lO.Basarath' 

pur 

- 3.862 0.337 

(3.293) (2.10) 

- 


0.32 

1.46 3 

2.031 

0. 

055 

(15.76) 

(72.04) 

(100) 

(2. 

,70) 

0.6 24 

3.189 

4.205 

0. 

,084 

(14.83) 

(75.81 ) 

(100) 

(2. 

,01 ) 

0.519 

8.426 

9.944 

0, 

.207 

(5.24) 

(84.72) 

(100) 

(2. 

.10) 

1.954 

15.592 

22.928 

0. 

.395 

(8.52) 

(68.03) 

(100) 

(1. 

,72) 

1.695 

14.835 

19.059 

0. 

.346 

(8.90) 

(77.83) 

(100) 

(1. 

.80) 

1.344 

18.76 

23.282 

0. 

.302 

(5.80) 

(80.57) 

(100) 

(1. 

.30) 

1.656 

19.235 

25.314 

0. 

.354 

(6.51) 

(76.02) 

(100) 

(1. 

.40) 

2.403 

22.005 

31.244 

0. 

.462 

(7.69) 

(70.43) 

(100) 

(1. 

.48) 

0.967 

12.850 

14.76 

0, 

.206 

(6.55) 

(87.06) 

(100) 

(1. 

.40) 

1.947 

13.579 

15.866 

0. 

.283 

(12.30) 

(85.60) 

(100) 

(1. 

.80) 


Ccontd.,.. ) 
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mmz v(c) 

Table 28 (contd.) 


CD ( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 

(9) 

1 1 .Kendra- 
pada 

1.075 
(1 .103) 

0.649 

(8.82) 

0.002 

( 0 . 02 ) 

0.659 

(8.94) 

6.06 

(82.22) 

7.37 

( 100 ) 

0.024 

( 0 . 32 ) 

1 2,Derabisi 

0.907 

(0.849) 

0.027 

(0.43) 

- 

0.358 

(5.73) 

5.88 

(93.84) 

6.266 

( 100 ) 

0.009 

(0.15) 

1 3.Pa'tta- 
mundai 

36.48 9.258 

(31.216)(21.40) 

0.046 

( 0 . 10 ) 

3.187 

(7.36) 

30.758 

(71.14) 

43.261 

( 100 ) 

0.505 

(1.16) 

14.Aul 

33.612 6.049 
(34.112)(18.16) 

0.015 

(0.04) 

2.216 

( 6 . 38 ) 

25.125 

(75.42) 

30.303 

( 100 ) 

0.309 

(0.92) 

1 5. Raj - 
kanika 

20.076 4.845 
(20,364)(20.18) 

- 

2.852 

(11.87) 

16.317 

(67.95) 

24.016 

( 100 ) 

0.387 

(1.61) 

16 .Rajnagar 

6.147 

(6.080) 

0.318 

(5.52) 

0.001 

( 0 . 02 ) 

2.169 

(20.28) 

4.275 

(74.18) 

5.764 

( 100 ) 

0.383 
(6 .65) 

Total 

237.664 46.24 
(226.044)(16.02) 

0.228 

(0.07) 

23.786 

(8.25) 

218.355 

(75.66) 

288.618 

( 100 ) 

4.317 

(1.50) 


Kote; i) The figures are compiled from innex V/Tables 9 to 24. 


ii) The figures within brackets in column (3) are the 
figures at base year prices. 

iii) The figures within brackets in columns (4) to (9) 

are the percentages of the respective item to total 
flood losses from all river systems. 
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■AIHTEX 7(33) 
'fable 29 


THE AREA APPECTEID BY PIOOD3 A3 ^'JELL AS flL AREA UIPDEE 
CUlGTIVArM TS fHE 


( i'lgures in acres ) 


SI Name of Name of 

Area 

affected by floods 

i^eo. 

under 

calti 

ration 

No. the the 

village block 

T955 

I960 

1970 

1977 

1955 

1960 

1970 

1977 

(1) (2) (3) 

(4) 

(5) 

(6) 

C7) 

(8) 

(9) 

(10) 

(11) 

in -bov/er Elood-pl am 

1. Ghantal Nischi- 

500 

Nil 

Nil 

Nil 

300 

400 

450 

500 

ntkoili 

2. xiarira^pur " 

1000 

Nil 

Nil 

Nil 

800 

900 

900 

1000 

3. Bandhakatia " 

600 

Nil 

Nil 

Nil 

400 

500 

600 

600 

4. -higyapur " 

500 

Nil 

Nil 

Nil 

400 

500 

500 

500 

5, Bisampada " 

2000 

Nil 

Nil 

Nil 

800 

1200 

1500 

2000 

6. Sirilo Raghuna- 

450 

Nil 

Nil 

Nil 

250 

300 

350 

450 

thpur 

7 . Brahman " 

750 

250 

100 

100 

800 

850 

900 

1000 

khanda 

8« Babujanga " 

500 

50 

50 

50 

300 

400 

500 

550 


In Lower most Elood-pl 

9. Gobardh- Ku^iang 
anpur 

10. Bibachlipm? " 

Total 

Percentage 
In ivliddle Elood-pl am 
1 1 .Berhampur Athagarh 

12. Kanderpur " 

13. Me^a " 

1 4 . Chaicragarh Earsi- 

nghpur 

15.Subalaya " 

16 .Brahmapura " 
IT.Ekdal " 

Total 

Percentage 


(adoacent to the littoral tract) 

DO ITil Nil Nil 250 300 350 400 


400 

Nil 

Nil 

350 

Nil 

Nil 

7050 

100 

300 

4.25 

150 

2.13 

500 

Nil 

Nil 

500 

200 

100 

400 

Nil 

Nil 

250 

Nil 

I'Til 

150 

Nil 

Nil 

250 

Nil 

Nil 

VJI 

0 

Nil 

Nil 

0 0 
0 0 

200 

8.33 

100 

4.16 


50 250 

Nil 350 


350 400 600 

500 600 650 

250 300 350 


[il 150 200 250 300 

ai 100 200 250 325 

ai 550 400 450 550 

■50 1900 2500 2900 3575 


Note: These are the primary surrey data, collected from the 

sample villages during our field ^rioito. 
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■AHKEX V(33 ) 
Table 30 




GROWN IN THE COmOT. VTT.T.AaiR iREJS 


SI. Name of the 
No, village 

Name of 
the block 

Number of crops grown 


1955 

I960 



1970 

■ ' * 

1977 

(1) (2) 

(5) 

(4) 

(5) 

(6) 

(7) 

In the Lower Rlood -plain (ai^aceut tn thp. 



1. Ghantal 

Nischintkoili 

2 

3 

3 

3-4 

2. Harira^pur 

If 

2 

3 

3 

>4 

3. Landhakatia 

tt 

2 

3 

3-4 

3-4 

4. itigyapur 

1 ! 

2 

3 

3 

3 

5. Bisampada 

11 

1 

2 

2 

2 

6, Sirilo Raghunathpur 

1-2 

2 

3 

3-4 

7. Brahmankhanda 

1-2 

2 

3 

3-4 

8, Babujanga 

11 

1 

2 

3 

3 

In the Lower most Plood-plain(adiacent 

to the littoral tract) 

9 . Gob ar dh anpur 

Ku 3 anga 

1 

2 

3 

3-4 

10. Bibachhapur 

ft 

1 

2 

3 

>4 

In the I'liddle Blood-plain (adnacent to 

the middle valley) 


11. Berhampur 

Athagarh 

2 

2 

3 

3-4 

1 2.Kandarpur 

tl 

1-2 

2 

2 

3-4 

1 3.Megha 

tt 

1-2 

2 

2 

3 

14.Chakragarh 

Narasin^pur 

1-2 

2 

2 

2-3 

1 5»Subalaya 

tl 

1-2 

2 

2 

2-3 

16. Berhampur a 

tt 

1 

1 

2 

2 

17.Ekdal 

It 

1-2 

2 

2 

2-3 


Notes Results of our primary survey data, collected from the 
sample villages during our field visits. 

* It was observed that most of these sample villages had 
availed lift irrigation facilities in the seventies. 
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Aimsx v(i)) 

Table 31 


P-AlTS filTS, YIBIJ) RATES & HET incaS 
2-i^R iCHE IH the COHTROI BLQCKo 


Ifame of 

the 

block 

Tf) 

Seasons Crops 
grown 

. In 1955 

i960 ^ 

onwards. 

1970 

on’u’^’ds 

In 1977 

Yield Net 
rate income 
per gener- 
■ricr. ated 
(iiiQtDCin Rs) 

Yield 

rate 

per 

f 

(Qtls: 

Fet 

in- 

come 

gene- 

rated 

1 ( S) 

Yield Net 
rate in- 
per come 
•.jcr. gene- 
rated 
(Qtl) (Rs) 

Yield 

rate 

per 

■Act. 

(Qtl) 

: et 
in- 
come 

gej.xe- 

rrted 

(-) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

Uischi- 

■Kharif 

Jute 

Nil 

Nil 

5 

300 

6 

500 

9 

800 

ntkoi- 

*1 n 


L. Paddy 

5 

100 

7 

300 

8 

500 

8 

900 

JLl 


HY7 " 

Nil 

Nil 

Nil 

Nil 

15 

700 

16 

1300 


Aabi 

Pulses 

4 

150 

4 

200 

5 

300 

5i 

600 



G.Rut 

Nil 

Nil 

3 

200 

5 

500 

6 

000 


Summer 

Veg. 

Nil 

Nil 

Nil 

Nil 

40 

900 

50 

1500 

Raghu- 

ICharif 

Paddy 

4 

100 

8 

400 

10 

600 

10 

900 

nath 


HYV " 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

15 

1200 

pur 

Rabi 

Pulses 

Nil 

Nil 

4 

200 

4 

300 

4 

600 



G.Nut 

2 

100 

3 

300 

4 

500 

5 

700 



Wheat 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

8 

600 


oummer 

Veg. 

Nil 

Nil 

Nil 

Nil 

30 

1000 

40 

1500 

kaju- 

ICharif 

L. Paddy 

2 

0-100 

3 

300 

5 

500 

8 

800 

nga 


HYV " 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

12 

1200 


Rabi 

Pulse 

Nil 

Nil 

2 

100 

3 

200 

4 

600 



G.Iut 

Nil 

Nil 

2 

100 

4 

250 

4 

700 


Summer Veg. 

Nil 

Nil 

Nil 

Nil 

30 

1000 

40 

1500 

Atha- 

ICharif 

L. Paddy 

2 

0- 50 

4 

200 

6 

350 

8 

700 

garh 


HIT " 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

15 

1000 


Rabi 

Pulses 

4 

100 

4 

250 

4 

400 

4i 

600 



G.Nut 

Nil 

Nil 

Nil 

Nil 

5 

500 

6 

800 



Veg. 

Nil 

Nil 

Nil 

Nil 

25 

850 

50 

2000 


Summer 

Veg. 

Nil 

Nil 

Nil 

Nil 

25 

1000 

30 

1500 

N era- 

ICharif 

1. paddy 

2 

0 -50 

3 

150 

5 

300 

8 

700 

sing 


HIT " 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

12 

1000 

pur 

Rabi 

Pulse 

4 

100 

4 

250 

4 

400 

4 

550 



G.Nut 

Nil 

Nil 

Nil 

Nil 

5 

500 

6 

COO 



v^he at 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

5 

300 


Summer 

Veg. 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

25 

1000 


Note; Our primary survey results. Most of these data are best ^ 

approximations, collected from the villagers during our iiola 


visits. 
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jrniCX V(D) 
lable 3 2 


P£fi PER MI'IUM 

liN i'MjJ CQNfKOL BLOoirs 


( Pigures in Ss. ) 


Name of 
the Block 


Net 

Income Generated 


. In 1955 

1 96 Oonwards 

19709nwards 

In 1977 


Ion 

irri. 

Irri. 

Ion 

irri. 

irri 

.Non Irri. 
irri. 

, Non 
irri. 

Irri, 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) (7) 

(8) 

(9) 

Baras ingpur 

100 

(400) 

- 

400 

(740) 

- 

700 1400 

(882 )( 1764) 

1300 
( 956) 

2500 

(1838) 

Athagarh 

100 

(400) 

- 

450 

(833) 

- 

850 1700 1500 

(1071)(2142)(1103) 

3100 

(2279) 

R aghunat hpur 

200 

(800) 

- 

600 

(1110) 

- 

950 1900 

(1196)(2393) 

1650 

(1213) 

3300 

(2426) 

Bischint- 

koili 

250 

(1000) 

- 

800 

(1480) 

- 

1300 2400 
(1638)(3023) 

2300 

(1691) 

4200 

(3087) 

Ku;j anga 

100 

(400) 


400 

(740) 


700 1700 

( 882)(2142) 

1400 

(1029) 

3100 

(2279) 


Kotet Figures within brackets are the net value figui’es at 
the base year price levels. 
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V(E) 

Table 33 


ASuTOEPTlONS 


WITH RES PECT TO BECmATIOI^I Qp CULTIVABLE L.AI€)b 
IH THE BHAHI^MI HLOnTl -PL AIH 


Naiae of 
the flood 
plain 


CD 


+ 9^ ^ 0^ "the sand ca- of the water-logged 

total area sted area to be area to be reclaimed 

expected reclaimed, 
to be re- ~ 

claimed 0“5 6-15 16-25 To 0-5 6-15 16-25 Total 

Irs. Yrs. Yrs. tal Yrs. Yrs. Yrs, 

C2) (3) (4) C5) (6) C7) (8) (9) 


(a) Upper port- yc 
ion of the 
middle flood- 
plain. 

(b) Lower 75 

portion of the 
middle Plood- 
plain. 

(c) Upper 60 

portion of the 
lox'er flood- 
plain. 

(d) liiddle 60 

portion of the 
lower flood- 
plain. 

(e) Lovjer most 60 
Plood-plain. 


10 25 25 60 

10 20 20 50 

5 12.5 12.5 30 

5 7.5 7.5 20 

5 5 5 15 


5 5 5 15 


5 10 10 25 


5 12.5 12.5 30 


5 17.5 17.5 40 

5 20 20 45 


Note: These assumptions are based on our observations in 

the control areas of the Llahanadi flood-plain as well as 
on The basis of our discussions with the field officials 
during our field trips in the Brahmani flood-plain. 


AimX 5(B) 
Table 34 


AElgA S ECLABi-fiBI^ IN THE BRAHI.IANI gLQQD-PLAIH ARTER 
COMPItETION OF THB BMP 


(Pigures in acres ) 


name of the 
Block 

Present ire a 
cultiv- expect 
ated ed to 

area be re- 

affected claime 

dand-casted 
_re claimable 

area 

Water-logged 
area reel aim a- 
ble 

■ Yrs. 

id 0-5 

6-15 

16-25 

0-5 

6-15 

16-25 

Lliddle Plood- 

:plain (upper portion) 






1 )Kaniha 

2289 

1716 

229 

573 

572 

114 

114 

114 

2 )Talcher* 

1491 

1119 

149 

373 

373 

75 

74 

75 

3 )Paragang 

2825 

2122 

283 

706 

706 

143 

142 

143 

4 )0dapada 

7491 

5618 

749 

1873 

1873 

374 

375 

375 

j'tiddle flood- 

-plain (lower portion) 






5 )Dhenkanal 

2727 

2045 

273 

545 

545 

136 

273 

273 

6 ^K.Bagar 

3382 

2536 

338 

676 

677 

169 

338 

338 

7 ) Bhuban* 

7195 

5395 

719 

1439 

1439 

360 

719 

719 

8 )Gondia 

8675 

6505 

867 

1735 

1735 

434 

867 

867 

9 )8ukinda 

6034 

4525 

603 

1207 

1207 

302 

603 

603 

10)Danagadi* 

5700 

4275 

570 

1140 

1140 

285 

570 

570 

Lower Flood- 

plain (upper portion) 






11 )Korei 

7384 

4430 

369 

925 

923 

369 

923 

925 

1 2 )Rasulapur 

26145 

15686 

1307 

3268 

3268 

1307 

5268 

3268 

1 3 )Dliarmas al a 26 588 

15954 

1329 

3324 

3324 

1329 

3324 

3324 

14)Badacliana 

16189 

9714 

809 

2024 

2024 

809 

2024 

2024 

Lower Flood- 

plain (middle portion) 





15)Ja;]pur 

26 062 

15638 

1303 

1955 

1955 

1303 

4561 

4561 

1 6 )Bari 

34938 

20962 

1747 

2620 

2620 

1747 

6114 

6114 

17)Binoharpur 25000 

15000 

1250 

1875 

1875 

1250 

4375 

4375 

18)Dasarathpr 5408 

3244 

270 

406 

406 

270 

946 

946 

19)Eendrapada 91 6 

550 

46 

69 

69 

46 

160 

160 

20)I)erabisi 

1188 

712 

59 

89 

89 

59 

208 

208 

21 )Pattaiiiundai40134 

24080 2007 

3010 

3010 

2007 

7023 

7023 

Lower most Flood-plain 







22) ML 

41407 

24842 

2070 

2070 

2070 

2070 

8281 

8281 

23)Ra,-]kanika 8899 

5340 

445 

445 

445 

445 

1780 

1780 

24 )Iiajnagar 

27042 

16224 

1352 

1352 

1352 

1352 

5408 

5408 

Total 

335109 

208232 

19143 ; 

536 9 7 33697 

16755 

52470 

52470 


1 ^ 01 : 6 ; 
* 


Tbe figures are conipilsd on the busis of our assumption 

The data for these blocks are inclusive of Talcher Munici” 
pality and the Bhuban and Jaipur road Nikb respectively . 
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Mjmx V(E) 
Table 35 


.OS' IIOIEECT BEjffilPTTR WlTiR nr? 

TIE HSCiiAILlJiBLE 


OuLTIVABiJi; LAWDR TKT 'PWhI 

FLOOD 

-PL /JUT 



(Income 

figures at base year prices) 

Years Area reel 

Cumulative 

Addl. net 

Cotal net gaii 


aimable 

/ 

area re- 

income per 

( in lakh ??s) 


(.111 acres) claimable 

acre (in I5) 




( in acres ) 



(1 ) 

(2) 

(3) 

(4) 

(5) 

Upber portion of the Middle Plnnd- 

-Plain: 


1983 

-88 2115 

2115 2115** 

340 

7.19 

1988 

- 98 4230 

6345 6345** 

482 

30.58 

1998 

-2008 4230 

1057 5 2644* 

1438 

38.02 



7931** 

556 

44.10 

lower 

Portion of the Middle Flood' 

-plain: 


1983 

- 88 5056 

5056 5056** 

433 

21.89 

1988 

- 98 10112 

15168 15168** 

671 

101.78 

1998 

-2008 10113 

25281 7584* 

1879 

142.50 



17697** 

803 

142.11 

bpper portion of the Lower Flood-plain: 


1983 

- 88 7628 

7628 7628** 

310 

23.65 

1988 

- 98 19078 

26 706 4006* 

1593 

63.82 



22700** 

396 

89.89 

1998 

-2008 19078 

45784 20603* 

1626 

335.00 



25181** 

413 

104.00 

Middle Portion of 

the lower Flood-plain: 


1983 

- 88 1 3364 

13364 13364** 

480 

64.15 

f988 

- 98 33411 

46755 7016* 

2023 

141.94 



39759** 

638 

253.66 

1998 

-2008 33411 

80186 36084* 

2087 

753.07 



44102** 

691 

304.75 

Lo\/er most Flood-plain: 



1983 

- 88 7734 

7734 7734** 

340 

26.30 

1988 

- 98 19336 

27070 2707* 

1742 

47 . 16 



24363** 

482 

117.43 

1998 

-2008 19336 

46406 1 3922* 

1879 

261.60 



32484** 

629 

204.32 


iTotesi^igiires in columns 2 & 3 have been derived from Amex V(S)/ 

Table 34. ^ ^ irriw/ 

ii)ii’igures in column 4 have been derived from -nnex V(.Ij )/ 

Table 32. 

* ib?ea Irrigated, 
fnea Non-irri gated. 
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MMX V(e: 
Table 3^ 

PROJECTION OF IKDIRECT BEJIEPITS WITH RESPECT TO PRESENT 
QULTIVigNJJ IIJ the .BRAimiTJT TPT.nnP-PT. aIN 


Yeaxi 


Cultivated area 
( in acres) 


Mdl.net 
income per 
acr. at base 
year prices 
(in Rs ) 


Total net 
gains at base 
year prices 
(in lakh Rs ) 


Upper portion of the Middle Flood-plain ; 


1983 

- 88 

10096 

1009* 

1024 

10.33 




9087** 

142 

12.91 

1988 

- 98 

10096 

2524* 

1098 

27.71 




7572** 

216 

16.36 


Lower portion of the Middle Flood-plain ; 


1983 - 88 

33713 

3371* 

1309 

44.13 



30542** 

238 

72.21 

1988 - 98 

33713 

8428* 

1446 

121.87 



25285** 

270 

68.27 


Upper ' 
1983 - 

1988 - 


the Lov;er Flood -plaint 


- 88 

76306 

7630* 

1283 



68676** 

86 

- 98 

76506 

19071* 

1316 



57230** 

103 


97.89 

59.06 

251.04 

58.95 


Middle portion of the Lower-Flood-plain ; 

1983 - 88 1 33646 1 3564* 1545 

120282** 158 190.04 

1988 - 98 155646 40094* 1607 

93552** 211 197.40 

lower most portion of the Flood -plain : 

1983 - 88 77348 7735* 1402 108.44 

^ 69613** 142 98.85 

1988 - 98 7734B 19337* 1539 297.60 

58011** 289 167.65 

’ij’E+LI The projection is based on the following assumptions: 

* i) iLt thLe would be full development ^^J^hin 15 2?® 

^ ihe completion of the project; hence, 

figures have been computed with the sixties standard of 

the control project as the base. vpars would be 

ii) The development of irrigation within 1 5 ^ mnf^fnp f1 ood- 
^ for the upper and lower portion of the middle 

aS P^^tfo^ 

of the lower flood-plain. 

* ire a Irrigated, and ** 4rea Non-imgated. 
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c) UPLPP - Upper portion of tne lower flood-plain. 

d) MPLPP - Middle portion of the lower Hood -plain. 

e) lAtPP - Lower most flood-plain. 


mmx vcp) 

EENGALI DiU"I PROJECT ; NET FIRM ENERGY AVAILABLE & THEIR Table 38 

ALLOC AT lONb BETWEEN PIEFERENT SECTMS" 

(Figures in lukli K'/H, ) 

particulars 1983-85 1985-88 1988-89 1989 
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perpetual return on these investment. 

3) figures in columns (7), (8) & (10) are our primary survey results. 



Mumx Y 

ippEiiSCTi 


calcula jio^t or rLogp nnwTOOT, BEicEPirs 

BY TIE PROJECT .AUFrtOPTTT-.R 


TiiE OPPICIjGj IffiTHOPS; 

The project authorities had calculated the flood 
control benefits of the EMP with the help of the official 
meGiioas, i.e., on the basis of the guidelines provided by 
tae & PC, With respect to the estimation of flood control 
benefits, the CVJ & pc had often recommended to taice into 

direct benefits only, viz,, the avoidance 
oj. flood damages as well as the relief provided to the 
people of the flood aflicted areas. The Central Board 
of Irrigation and Power had directed to omit the indirect 
and secondary benefits from the calculations on the 
ground that the method of calculation was expensive and 
cumbersome, and also sometimes it provided obvious 
opportunities for the concerned state Governments, who 
generally fight among themselves for centrally sponsored 
pro; 3 ects, to manipulate the benefits to show greater 
justification. Mhering to these norms of the CW & PC, 
the project authorities of the Rengali Bam project had 
calculated the flood control benefits of the project. 

However, we have come across the following two sets of 
calculation of the flood control benefits in the project 
reports : 

(1 ) Correlation between Discharge & Damage Method, and 
(2) Damage Apportionment Method, 


(1 )^DISCHMGE & DMAGE METHOD: 

In the July 1972 project report the method of 
calculation of flood control benefits was one of "correlation 
between discharge and damage method". This was a theoretical 
approach based on the maximum discharge data of the river 
at the head of the delta, Jenapur. 


In this method the average flood damages proposed to 
be prevented and the subsequent relief expenses saved were 
taken together as the flood control benefit ox the project. 
Aid in order to arrive at the flood damage figures 1:aey 
had regressed the maximum discharge of the river upon the 



damage by an arbitrary mathematical formulae. The discharge 
data used for the same were the maximum gauge readings at 
Jenapur from the year 1881 to 1971. After estimating the 
flood damages by the above method, they had assumed^ that 
the relief provided due to floods would be 50/J of the flood 
damages. Then by adding the flood damage figure and the 
relief, they had calculated the total damage figures in 
a particular year. Finally the average flood control 
benefit figure was calculated by a simple aritluaatic mean 
method and the same was calculated at Hs. 145.54 laidis per 
annum, 1 


With regard to this method of calculation of flood 
control benefits we have observed that this classical method 
suffers from a number of drawbacks. The drawbacks are: 


(i) Biased towards Discharge: 


There is no doubt that there exists a correlation 
between flood damage and discharge of water in the 
But discharge of water is not the only factor. There are 
some other factors which are also crucial for determmation 
of the magnitude of flood damages. The otner importan 
variables that contribute to the flood dam^os ^e: the^ 
number of breaches in the embankments, period of ilooding, 
number of days of inundation, rainfall in the catchment 
and the deltaic region, tidal waves or variatio^ in 
sea level, flood fighting measures 

during and after floods), silting of river bed, land slides, 
backwater effects, and the littoral sand drifts. 


As the above method has neglected the influences^ 
the other important variables, it appears that this method 
IS biased towards discharge. 


Cii) Arbitrar y CalculatipnS-O^ Relief: 


Secondly, the estimation of the monetary , 

of relief undertaken to fight the flood hazards is no 


1 . 


For detailed calculations see, Appendix ^ 

(§eotxon I, Olauso 5 . 3 ). Project Part B, 

General Report, Rengali Bam Broaect, Irrigation & 
Power Bept. Govt, of Orissa, 197^. 



on any scientific method or rational norm. We do not find 
any 3ustification for assuming 50^ of the flood damages as 
relief provided to the people in the flood affected areas. 

Proiii our discussions with the revenue authoriti<.G of the 
state as well as with the Deputy Secretary ( jpocial Pelicf), 
Board of ilevenuo, Orissa, Cuttack we have not fouiid any 
evidence that relief constitute 50^ of tne flood d-'meges. 

They were of the opinion that the relief mi^t he roughly 
2 to 3 percent of the damages. Further, the block-wise 
flood losses data, collected by us from xho revenue authoritiec, 
have sho\m that the average grant and relief figure was 
1.50 and 3.65 percent of the total flood d^ages for 
Cutback and Dhenkanal district respectively. 2 Furthermore, 
biiu assumption of 50?^ has itself contradicted the subsequent 
assumption of the project authorities because in the 
supplementary project report the same was assumed to be 
2Qfjo of the flood damages. 


(iii) Fe gleet of the Inflationary Trend : 


As we know, owing to the inflationary trend, the 
money values of goods and services in different years are 
not the same. The changes in the price level bring about change 
in tiiG vnlue of goods s-nd servicos* To ovGreomo this sort 
of difficulty, the economists have prescribed to adopt a 
method of deflation or inflation of benefits and costs for 
different time periods. 


In the present method of calculation of flood control 
benefits, the money values of damages in various years are 


Hence 


.ng deflated or inflated by any standard factor. 

, the additions of the total damage figures ovo^_a 


range of 90 years time period to arrive at the mean average 
daiaagc figure does not seem to be justifiable. 


(iv) Based on Weak Data Base: 


The figures on discharge of wator in tne river w.rc 
'cemen at the head of the delta, Jenapur. on ?ross-cx^inina 
'Gho data base from various sources, we have oosurved th^t 


For our detailed calculations, see, Annex 5(c)/ 
Table 27 and 28. 



soniGtimos the discharge figures given in the project report 
do not tally with the figures recorded by the ilood Investi- 
gation Division, Orissa, Cuttack, which is mainly responsible 
for collection of these records. The existence of discrepancy 
of higher discharge figures in the pr object report had 
provided an opportunity to the project authorities to push 
up the damage figures. 


■Again the records of the gauge reading station at 
Jenapur are misleading for few years, A mere glance at the 
data collected from the flood Investigation Division puzzles 
one very much because for the years 1965 to 1970, tho 
maximum discharge recorded at Jenapur were less than the 
guage reading figures at an upstream point Talcher,, Here 
we would like to add that between Talcher and Jenapur, 
below which the river branches off only, there are some 
important tributaries, namely the Nigra, Nandira, Ramial 
and the Damsal and other hill streams and nullahs, joining the 
main stream of the Brahmani. Thus, it is usually expected 
that the water discharged at Jenapur must be highG2? than 
tho water discharged at Talcher. Of course, there may be 
deviations under extra-ordinary circumstances like breaches 
in the embankments between Talcher and Jenauur when the 
water of the main river may rush into the vicinity and 
thereby reduce the discharge at Jenapur. But no such 
breaches were being reported for these periods. Thus we 
can say that the data, base used for calculation of flood 
control benefit is very weak, 

(v) Contradictions with Tho Past Studies ; 

The calculation of total damages do not confirm to 
the estimates made by Fir. J. Shaw, the Bxecutivo Engineer 
of flood & Drainage Division, Cuttack in the year 1938. The 
present estimates are on a much higher side. 

Mr. J. Shaw made the evaluation of flood damages 
for the state of Orissa, for 29 years - from 1910 to 1933. 

His calculations and comparative years calculations by the 
present method are given below for comparison purposes. 
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J. SHAW'S CALCULATION^ 


PROJECT AUTHORITIES CALCULATION^ 


Year 

Damages for the 

State of Orissa 
hy all river 
systems 

Year 

Damages hy the 
Brahmani only 

1911 

Rs. 50 lakhs 

1907 

Rs. 600 lakhs 

1919 

1920 

1925 

Rs. 68 lakhs 

Rs. 29 lakhs 

Rs. 25 lakhs 

I9I6 

Rs. 615 lakhs 

1926 

1927 

Rs. 60 lakhs 

Rs. 35 lakhs 

1926 

Rs. 372 lakhs 

1929 Rs. 29 lakhs 

1933 

a) House damages Rs. 1,45, 000 
h) Crop damages Rs. 53, 95, 000 

c) P'D " Bs. 56,000 

d) Roach etc. Rs. 37,000 

1929 

Rs. 570 lakhs 


Rs, 56 lakhs 


1937 


1 1 V » 

a) House damages Rs, 29,000 
h) Crop damages Rs.28,6^600 

c) " Rs. 59,000 

d) Roads, etc. Rs. 13,000 

1943 

Rs. 540 lakhs 

Rs. 29.5 lakhs 



-1955 Rs. 1,211 lakhs 

1955 

Rs. 566 lakhs 


1959 

Rs. 127 lakhs 


The comparison between the two estimations of 
daraages reveals that bhe present method of calculation has 
put the damages at unrealistic high 
damages for the state of Orissa in the year 1926 wao 


3, Source: 


Floods in Orissa Rivers 

Government of Orissa, Revenue (opecial Relief), 
Orissa. 


4., oourcei 


Rengali Dam Progect, V 0 I.I, Park 3, C-eneral 
Report, 
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Rs, 60 lak±LS (J. Shaw’s calculation), the project authorities 
have put the figure for the Brahmani only at Iis.372 lakhs, 
This clearly shows how unrealistic are the present calcu- 
lations? 

(vi) Fe gleets the Apportionment of hainages ; 

It IS already explained in chapter II that there is 
a net-work of river systems in the deltaic region of Orissa, 
In certain blocks the damages occur simultaneously due to 
floods in more than one river system. In that case there 
is the necessity of apportionment of flood damages between 
different river systems. 

This method of "discharge & damage" has failed to 
take into consideration the method of apportionment of 
flood damages because the damages are calculated on the 
basis of the discharge of waters in the river at the head 
of the delta, below which only the branches of other rivers 
have joined the Brahmani and simultaneously caused 
extensive damages in the adjacent areas. 


C2) Dil'/IifiE iPPORTIOlE'CFT IIETHGD; 

This second set of estimation of the flood control 
benefit of the project was available in the "supplement to 
Broject Report, 1972", which was finally approved by the 
Planning Commission, GOI, In this methodology, the overall 
flood damages for the state of Orissa were taken into account 
from 1959 to 1971 and the average annual damage was 
calculated by a simple arithmatic mean method. To this 
average, the Project authorities have add.ed the relief 
expenditure, (which was assumed to be 20 /j of the damages) 
and the annual losses t o railways and other central 
Government undertakings in order to get the final annual^ 
damage figures attributable to floods, oinco the authorities 
were interested in calculating the flood control benefit of 
the Brahmani only, tnen they have resorted to a method of 
apportionment of damages between different river systems 
on the basis of flows based on split data for some years. 
Following the above principle they have allocated 50% of 
the total damages to the Brahmani, 55^ to the Baitarani, 
and 15% to the Mahanadi and other river systems. By this 
above method, the direct flood control benefits to be accruing 
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to tlie project would Toe Rs.686,24 lakhs per annum, ^ 

Even lihough this method of calculation has some 
advantages over the previous one, no doubt, there are 
certain drawbacks. The following are the demerits of this 
method , 

(i) Problem of Monetisation of Losses ; 

The major drawback of this methodology is that no 
adequate attention is being given to monetise the damages 
to crops, houses, cattle and public utilities. In the 
statement sheet we find the figures on; area and population 
affected, crop damages and its valuation, number of houses 
damaged and its valuation, number of cattle and human 
lives lost, and the damages to public utilities for 
different years. In column 12 of statement II0.14, the total 
damage figures are arrived by adding the losses to crops, 
houses and public utilities. Sven though it is difficult 
to monetise the loss of human lives, the cattle losses 
could have been monetised in order to be inserted into the 
calculation . But it seems no attempt had boon mode to 
convert the cattle losses into monetary terms. So also, 
for some years the damages to crops, houses and public 
utilities were not being approximated and left out of 
calculations. Thus, we can say that the calculations were 
not true representatives of the losses. 


(11) Weak Basis of .Assumption of Relief ; 

The assumption of 20^ of damages as relief is open 
to challenge. Even though it is mentioned in the project 
report that the assumiotion is found from standard statistics, 
the source of the statistics is not being given. Neither 
the project authorities nor the officials of the central 
water Commission ( Flood Control Directorate) could help 
us to get this standard statistics. Our subsequent 
discussions with the revenue authorities in Orissa and also 


5. For detailed calculations see, statement No, 14, 

Supplement to Project Report, Bengali Dam Project, 
I & P Department, Govt, of Orissa, 1975, 
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tiiie data collected by us for calculation, of flood control 
benefits do not confirm to this assumption of relief 
estimation. 


Ciii) neglect of the Inflationary Trend ; 


like the "discharge and damage method", this method 
has also neglected the impact on inflation in estimating 
the average loss figures. 


( iv ) Ihe -Assumption of Damages to Central Govt. Undertakings 

In the project report it was assumed that the annual 
losses to railways and other Govt, of India organizations 
were about Rs.lOO lakhs. But our detailed calculations 
have shown that the figure used by the project authorities 
IS highly overestimated, The central Govt, undertakings 
operating within the Brahmani flood-plain are the railways, 
posts and telegraph department and the National airways. 

We have taken the pains to collect detailed daja from 
these organisations and calculations are given in fable 26/ 
'innex 5(c). The average annual losses to these organisations 
are worked out as Rs. 10,33 lakhs at market prices and 
Rs,8,89 lakh at the base year (1973) price levels. Thus, 
the project authoriLies assumptions are on a much higjier 
side of over estimation. 


(v) Problems with the Apportionment of Damages ; 

The basis of apportionment of damages between 
different river systems is not convincing to us because tiie 
data base is very weak. We have our doubts about bhe 
availability of the split data in a scientific way. The 
apportionment of 50^ of damages to the Brahmani and 357 j 
to the Baitarani appears to be inflated and biased towards 
these tv;o rivers. 


( vi ) Contradicts the Post Calculations ; 

The present calculation of average annual flood 
losses at Rs. 1372.48 lakhs for the state of _0ris&a is on 
a much higher side than the losses occuLOdngin the recent 
past. The floods of 1955 was one of the high flood years 
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for Orissa, ^\/hile the total flood losses of 1955 were 
11.3.1,211 lakhs for the state of Orissa then, how can the 
average annual losses from 1959 to 1971, even after the 
moderation of floods in the Mahanadi system by the Hirakud Dam, 
he Rs, 1372,48 lakhs? Hence, we have our doubts fco this 
above calculation of flood control benefits by the prooect 
authorities , 


Owing to the above mentioned weaknesses of the 
methods of calculations of flood control benefits given 
in the project reports, we would like to conclude that 
both the methodologies adopted by the project authorities 
have no scientific bases nor do they confirm to the 
empirical calculations of flood damages. Hence, v/e have 
rejected both the sets of official calculation of flood 
control benefits for the purpose of our analysis. 
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The fxmires upto 1976-77 are the realised expenses compiled from the data collected 
from the PA & GAO, RlviP, Orissa and from 1977 onwards the projected figures are 
compiled from the revised cost estimate of the project witn suitable adjustments 
for" the year 1977-78 to maintain the total figures in column (13) intact. 
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MKBX VII 
Pable 7 


«;o J 


Iriil oOCIAL COSTS 

ON LiiNl 

ACQUIoITION NON TIL' illlP 

, CRIBS A 


SI, It ems 

No. 

Area required 
for the pro- 
ject (inacres) 

Net producti- 
vity per acre 
at base year 
prices 

( in Rs, ) 

Total producti- 
vity foregone 
at base year 
pricesdn lakh Es) 

Origin 
al esti 
mate 

Revised 

estimate 

(1) w 

(3) 


(5) 


A - land acquisition for the reservoir: 


i) Tillage sites 

! 602 

407 

250 

0.50 

ii ) Low land 

5615 

8216 

350 

28.76 

iii)Iiedium land 

19569 

10473 

500 

31.42 

iv) High land 

4114 

4008 

135 

5.41 

v) 0 -rchards 

1081 

121 

200 

0.24 

vi ) Waste land 

2709 

973 

Nil 

Nil 

private (patita) 




vii)Reserve forest 2208 

2208 

250 

5.52 

viii) Till age " 

55151 

58326 

250 

145.81 

ix) other lands 

15203 

17586 

Nil 

Nil 

(like river- 





nalas , hillocks 




and anabadi 





lands ) 





Tot al-A 

100250 

102318 

- 

217.66 

B-Land acquisition for works: 



i) Privaxe land 

190 

190 

300 

0.57 

(medium land) 





11 ) Govt, land 

1560 

1360 

Negl. 

— 

(useful but 





i-iIlctOaU.-L J 





Total A & B 

101800 

1 03868 

— 

218.23 


ilotesi) The net productivity figures for (i) to ^sen 

collected from the "Bench Hark durvey of oH) A,J)hen£aaiui 
district, Orissa". But the figures used hy us have Been 
adQusted to 1975-74 level of ^prices.The productivity forest 
have Been taken from the project reports, 

11 ) We have assumed that, at least, 50^ of the village sites 
being used for growing vegetables or pulses. 


were 



MBX VII 
Table 8 


SOCIAL C08TS OP LAKD POE IIPTTIBEICT JEMo, Bg, ORISSA 


yi. 

Uo. 

Year 

Land acqul- Cumula 

red for works tive 

or submerged area 

by the rese- (in Acts, 

Tvolr (in acr. ) 

Social 
costs of 
the land 
) acquired 
(in lakh Rs) 

Cumulative 
social costs 
of laid in 
terms of 
productivity 
foregone 
(in lakh Es, ) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

1. 

1973-74 

100 

100 

Nil 

Nil 

2. 

74-75 

500 

600 

Nil 

Nil 

3. 

75-76 

700 

1300 

Nil 

Nil 

4. 

76-77 

250 

1550 

0.57 

0.57 

5. 

77-78 

- 

1550 

- 

0.57 

6 • 

78-79 

9263 

10813 

19.70 

20.27 

7. 

79-80 

9880 

2069 3 

21.03 

41.30 

8. 

80—81 

35321 

56014 

75.14 

116.44 

9. 

81-82 

31369 

87383 

66.73 

183.17 

10. 

82-83 

16485 

103868 

35.06 

218.25 

11. 

1983-84 

— 

103868 

- 

218.23 


onwards 





Note: i) 

For the first three years the costs of land 
are assumed to be ml because the land acquired 
were unproductive lands. 


ii) 

The submergence cf the reservoir is assumed to 
start from 1978-79* 

ill ) 

The social costs of lands for the reser/oir area 
have been calculated on the basis of percentage 


of submergence in each year. 
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mmx VII 

UpShdix '1 


TAX3o a. J3UTIEd Op THE BASIC IKPJTS 


The following are the duties and taxes of the basic 
inputs, winch are required for the construction of the lillP, 

(1) Cement i (a) llarket price Rs.4-50 per MT. 

(h) Basic duty :1s. 100 per MT. 

(c) Central excise rate 5 percent 

(d) Stare sales tax 7 percent, and 

(e) Octroi rate 1 percent 

On the basis of these^^®^®^he social price of cement 
has been estimated at FlS,298 per MT, which is 66.27^ of the 
market price. Thus, the rest 35.73^ constitute the taxes and 
duties of cement. 


(2) Steel ; (a) Market price ils.3000 per MT. 

(b) Basic duty, on an average Rs.750 per IIT. 

(c) Central excise rate 5 percent, 

(d) State sales tax 3 percent, and 

(e) Octrni duty 1 percent. 

'/ith the help of this, information the social price 
of steel has been calculated to be Rs.2002 per lit, which 
IS 66.74/3 of 'die ^market price. Thus, the taxes and duties 
consti'ture 33.26 /j of the market price. 

^5) Fuel ; ihie fuel require^, for the project has been 

bi'o fly divided into two caxegories, viz., 
petrol, end diesel and othjr lubricants. 'e 
Iicve estimated below the duties and taxes on 
each of the items; 

(i) Petrol; (a.) Market price Rs.4,500 per kilo ^ litre 

(b) Basic dut 3 ? x;.s.2,750 per Ia.10 litre 

(c) Central excise rate, 5^ siid 

(d) btate sales tax and octro.i 5^. 

I'fitii tile help of these data, when we calculated tne 
social price of petrol, it wormed out to Rs. 1,341 par millo 
litre, which is 23,Qfo of the market price of petrol. Hence, 
the taxes and duties constitute 10.2% of the m-rket price 
of this input. 



J-^iGSel ; (a) Market price Rs.1590 per kilo litre 

(1) Basic duty, Rs.1000 per kilo litre 

(c) Central excise rate 5^ » and 

(d) Sales tax and octroi 5^- 

V/itii this data, the social price of diesel has been 
estimated at ns. 445 per kilo litre, which is 28.02^ of the 
market price, of the same. Thus, taxes and duties constitute 
71.98^ of the market price of this input. 

Thus as a method of simplification we have approximated 
that the tacos and duties constitute 71^ of the market prices 
of fuel products. 


(4) Machinery for the Power Project : 


On the basis of the information obtained from the_ 
Marketing, Division of BHBl, the central excise duty levied 
on the generating equipments and machinery is 8% of the value 
of these commodities. In addition to the excise duty 
there is 4^ central sales tax on all these products. However, 
there would be no State sales tax and octroi on these 
equipments and machinery because they will be directly 
supplied by BIISl to the EldP. 


Sources; (i) The figires on basic duty and central excise 

rates chargeable on cement, steel and fuel 
avG collected from the central Excise Tariff, 
''lorking Table, ianistry of Einance,_GOI 
(of course collected from the Planning 
Commission sources). 

(ii) The State excise octroi and the market price 
figures of these items are collected from 
the Bengali Project iuthorities. 

(iii) The duty and tax figures of the power prooect 
equipments are collected from the Joint 
Secretary (Power), Ministry of Energy, 
Government of India. 



imi VI II 
iPPENDII I 


THE COMPUTER PHOGR^IMME ITSEP 
i kPEHTAKING Tl-B SBC A OP THE HMP 


(i) HSiS OE THE PHOGRilES: "iSIT" 
Cii) EjSE BIHAYiZ RATH 
(ill) IIOHITOR I.I.T. RAEPDR 
(iv) THE PROGRATIE DECK: 


00100 

00200 

00300 

00400 

00500 

00600 

00700 

00800 

00900 

01000 

01100 

01200 

01250 

01300 

01400 

01500 

01600 

01700 

01800 

01900 

02000 

02100 

02200 

02300 

02400 

02500 

02600 

02700 

02800 

02900 

03000 

03100 

03200 

03300 

03400 


20 


103 

105 

106 

25 

107 


Dli'SNSIOH BT(70),CT(70) 

H=60 

OPEN (UNIT=21 ,PIIiE=’D .DAT' ) 
REiD (21,*)(BT(I),CT(I),I=1,H) 
CLOoE (*JHIT=21) 

PRINT 105 

PRINT 106 

PRINT 103 

AI=.02 

8TEP=.01 

CONTIITOE 

AI=AI+STEP 

IP(AI.GE.1, )G0 TO 107 
B=0. 

C=0. 

DO 20 1=1, N - 

B=B+BT(I)/(1.+AI)**(I-1) 

C=C+CTCI)/(1.+aI)**(I-1) 

CO-FTINt]E 

MPY=B-C 

BCR=B/C 

PRBIT 25, AE,B,C,MPV,BCR 
IP((B-C).GT.0.)G0 to 5 
AI=AI-6TEP 
STBP=STEP/10 ' 

IPC ABS ( B-C ) .LT . 0007 5 )ST OP 


no TO s 

P0RlttAr(5X, ’ DI5C^’,12X,’BENEPrTo’ ,9X,*C0iTo’ ,8X,*NBTHl? 
PORi;iiilClOX,»SBC4 OP SENGALI IIULTIPORPO .E PROJECT, aRj.oo A ^ 


PRINT 105 

PaEiIACC5X,P14.10,2X,4P14.4) 


STOP 


END 
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